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Industrial Workers Will 


Lose the Sight of One or 
Both Eyes TODAY 










AN ALARMING 
COST 


TO INDUSTRY 
Yet Almost Wholly 
PREVENTABLE 








*U. S. DEPT. OF LABOR.ESTIMATE 


Df the 17 serious eye accidents in industry that will an alarmingly high figure. Yet, according to the 
ppen in the next 24 hours, 16 could be prevented Society for the Prevention of Blindness, 98% of eye 
by use of safety goggles. Eye accidents are esti- accidents can be prevented by the use of safety goggles 


nated to cost industry $5 per shop worker per year— —at an average cost of only $1.50 a pair. 
Are you overlooking this opportunity to effect a sub- 


stantial cost reduction? If so, we suggest you get in 
touch with your nearest AO Safety Representative for 
advice and help in establishing an adequate eye- 


protection program in your plant. 


American @ Optical 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 






Division 


THE TECHNOLOGY REVIEW, May, 1947. Newsstand Edition. Vol. XLIX, No.7. Published monthly from November to July inclusive at 10 Ferry Street, 
Annual subscription $3.50; Canadian and Foreign subscription $4.00, 


‘Concord. N. H. Publication date: twenty-seventh of the month preceding date of issue. 
4 Entered as second-class matter at the Post Office at Concord, N. H., under the Act of March 3, 1879. 
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new Lummus Fe)! 5) [Ts 





With text, data, photographs, and 22 flow 
diagrams, this tenth refinery publication of 
The Lummus Company describes the latest 
processes and plants for the manufacture of 
gasoline —lube oils and waxes— petroleum 
chemicals. It defines Lummus services, facilities, 
and world-wide experience in design, 
construction, and supervision of petroleum and 


chemical plants. 


THE LUMMUS COMPANY 
420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


PETROLEUM PROCESSES AND PLANTS 
. CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 


HOUSTON — Mellie Esperson Bldg., Houston 2, Texas 
LONDON — 78 Mount Street, London, W. 1, England 


Copies of ‘Petroleum Refining Processes’’ will be sent upon request 











Their Fast, Cool Grinding Action 
Can Cut Costs on Many Jobs .. . 


F you have jobs where stock removal is heavy, 

where contact is broad or where extra cool- 
ness of cut is essential, it will pay you to try 
Norton OPEN STRUCTURE grinding wheels. 


They are available in the several varieties of 
Alundum abrasive; also in Crystolon abrasive for 
grinding carbide tools. The combination of 
OPEN STRUCTURE and the new 32 ALUNDUM* 
abrasive is showing truly remarkable -results in 
many plants. 


Let a Norton abrasive engineer study your grind- 
ing jobs and specify OPEN STRUCTURE where 
it can save you time and money. 


NORTON COMPANY 


Worcester.6, Mass. 
Distributors in All Principal Cities 


“Trade Mark Reg. U. S. Pat. Off. W-1111 
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CAST ALNICO I 
CAST ALNICO.HI 
CAST ALNICO III 
CAST ALNICO IV 
CAST ALNICO V 
CAST ALNICO VI 


CAST ALNICO XII 


SINTERED ALNICQ 


All Alnico, and particularly Sintered 
magnets, have very high values of Co- 
ercive Force (which is the capability 
of resisting demagnetization or loss of 
magnetism due to stray fields and from 
heat and vibration). 

The curves show roughly the effect 
of these demagnetization factors on 
Alnico compared to other alloy steels. 














In general SINTERED ALNICO MAGNETS do not compete 
with, but rather supplement, magnets produced by 

the cast method to widen the scope of potential permanent 
magnet applications. 

Alnico magnets weighing roughly one ounce or less should be 
produced by the sintered method. 

Heavier magnets of more intricate shapes can be 

produced. For some applications Sintered magnets are more 
economical because: 


. Magnetic characteristics are practically the same as Cast Alnico. 

2. Sintered Alnico is a fine-grain, homogeneous material which has 
more uniform flux density, is easier to grind, and provides better 
surface finish. 

3. Sintered Alnico magnets can be produced to closer dimensional 

tolerances: 


a 


SINTERED ALNICO I! CAST ALNICO i! 
0.000 to 0.125 — + .005 0.000 to 2.00 — + 1/64 
0.126 to 0.625 — + .010 2.0 t04.0 — +4 1/32 
0.626 to 1.250 — + .015 4.0 t06.0 — + 3/64 


1.251 to 3.000 — + .062 
Grinding can in many applications be eliminated. 
4. More intricate shapes, including holes, inserts, etc., are more 
feasible. 
5. Transverse modulus of rupture is several times greater. 
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FOR INDUSTRY The first step in the manufacture of two Cabot products 
takes place in plants like this, in the Pecos River country 
in West Texas. 


First, Cabot strips natural gas of its natural gasoline, which 
is used to enrich aviation and other special motor fuels. 


Next, Cabot takes this same gas and burns it for the manu- 
facture of its own superior grades of carbon black, all of them 
essential to the rubber, paint, lacquer, enamel, ink, paper and 


Carton Black plastics industries. 
Natural Gas 
Natural Gasoline 


Pumping Equipment CABOT CARBON CO. 
Pine Taf _—s*TEXAS ELF CARBON CO. 
Charcoal| GENERAL ATLAS CARBON CO. 

CABOT SHOPS, INC. 








GODFREY L. CABOT, inc. 


r 77 FRANKLIN STREET + BOSTON 10, MASS. 
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worth 100,000 dollars 


--. yours for 


“the asking! 








Westinghouse Selenium Rectifiers are not an 
overnight development. Before the present proc- 
ess was adopted, more than 9 years of continu- 
ous research—at a cost of more than 100,000 
dollars—was spent in testing of foreign and 
domestic types and processing experiments. 

The result has been a Selenium Rectifier com- 
parable in quality to Rectox Rectifiers . . . long 
recognized as having a longer life and greater 
dependability than any other type of metallic 
rectifier. 

For instance: In a comparative test with other 
Selenium units under identical conditions—and 
at full rating—Westinghouse Selenium Rectifiers 
showed an increase in forward resistance of less 
than one-half that of the best units tested, in- 
dicating a longer life than any Selenium Rectifier 
now available. 


PLANT: 25 CITIES... OFFICES EVERY WHERE 


Westinghouse < 










Selenium Rectifiers. 


No other Selenium Rectifier unit is backed by 
such an intensive research program, justifying 
our claim that Westinghouse Selenium Rectifiers 
are unexcelled where long life and dependability 
are prime factors. 

These new Westinghouse Selenium Rectifiers 
are ready for the market now. If you’re a user of 
Selenium Rectifiers you can take advantage of 
this investment in research by outlining your 
requirements to a Westinghouse representative. 
Or write your nearest Westinghouse office for 
all the facts. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. 


J-21382 








Modern pumping system for evaporating 
substances under test in research on 























XOA Socket 
' with XOS-3 Shield 
and Shield Base 





XOA Socket 





XOR Socket 


for 17°;" high 
tube body 
(6AK5 type) 





XOS-3 Shield for 
2” high tube body 
(OA2 type). Also 
available: XOS-2 
for 142" high tube 
body (6C4 type) 








SOCKETS AND SHIELDS... 


for miniature button base tubes 


These new National sockets are of mica- 
filled natural molded Bakelite with silver- 
plated beryllium-copper contacts — de- 
signed for maximum dependability and 
adaptability. The contacts — either axially 
or radially mounted and removable for 
replacement — provide short leads and low 
inductance so vital to ultra-high frequency 
design. Sockets are built to JAN specifica- 
tions — can be used with or without shields. 


Made in three sizes to accommodate the 
various sizes of miniature tubes, the shields 
are of nickel-plated brass, with cadmium- 
plated phosphor bronze spring to provide 
correct tension to hold both tube and shield 
in place regardless of angle or vibration. 
Shield bases are of nickel-plated brass, 
with two 4/40” spade bolts mounting both 
socket and shield base. 


You'll find hundreds of other parts, both 
new and old, to improve your apparatus in 
the new 1947 National Catalog. 


“i -a8 


EST. 1914 


NATIONAL 


COMPANY, INCORPORATED 
MALDEN, MASS. 





IME RADIO PRODUCTS 
























































for GRINDER, LATHE or BENCH 


Here’s a Rotary Chuck (9” ... buy a Brown & Sharpe. 
dia.) with many unique fea- Rectangular Models (5 sizes 
tures. Does not heat the from 2%.” x 514” to 124%” 
work ...no electricity... x 36”) and other Permanent 


no work thrown off. Holds Magnet Holding Tools also 
tightly for light cuts on available. 

lathes and on thin work for For sale only in the United 
light machining. Can be States of America and its 
clamped to bench for testing Territories. Write for illus- 
or inspection work. When trated catalog. Brown & 
you buyaROTARY get ALL Sharpe Mfg. Co., Providence 
these and other advantages 1, R.1., U.S.A. 


(|BS We urge buying through the Distributor 


BROWN & SHARPE 





PERMANENT MAGNET CHUCKS 


Hevi Duty Electric Co. 


Surges Transformers 


With the acquisition of the Surges Elec- 
tric Company of Milwaukee, Hevi Duty 
can now offer quality dry type air cooled 
transformers with or without tap chang- 
ing switches as well as special trans- 
formers for special requirements. An 
accelerated program of modernization 
will present opportunities for increased 
production and good delivery schedules. 


Write for Bulletin $-4611 


HAROLD E. KOCH '22, President 


ELTON E. STAPLES '26, District Manager, Cleveland 













HEVI DUTY ELECTRIC COMPANY 
MEAT TREATING FURNACES BLECTRIC EXCLUSIVELY 
MILWAUKEE &t, WISCONSIN 








THE TABULAR VIEW 





Still Time.— Admonishing engineers to take the lead iy 

finding solutions to the many questions which will nat. 
urally arise with the necessity of protecting our key 
industries, S: Pau, JouNstTon, ’21, recounts (page 398) 
the havoc which befell the Japanese who learned too 
little too late. Admittedly, the picture which Mr. Johns. 
ton paints, as a result of his studies in Germany and 
Japan during 1945 when he was deputy director of the 
aircraft division of the United States Strategic Bombing 
Survey, is not a pleasant one, but the consequences of 
unpreparedness are tragic. Since World War I, Mr, 
Johnston has long been active in the aviation industry, 
about which he writes with authority. Mr. Johnston ex. 
presses only his personal view in this issue, of course. 


American Food Basket.— Changes in the customs 
and taste habits, the increased standard of living, and 
education and promotion are the factors largely respon- 
sible for the change in contents in America’s food basket 
over the past half century for which reliable records are 
available. Such, at least, are the conclusions of FReEp- 
ERIC W. NorpsikEk, Editorial Associate of The Review, 
whose authoritative and penetrating article (page 401) 
outlines the general pattern of food consumption of the 
American family, and traces in detail the rise and fall 
of three important staple foods in this country over the 
past five decades. 


Unclogging Polyglottism.— Teaching graduate stu- 
dents to read technical literature in a foreign language 
with a saving of as much as 30 per cent of the time 
usually required for such mastery is but one of the re- 
sults recently achieved in the Institute’s Department of 
Modern Languages. Development of proper pronun- 
ciation of foreign languages through the use of speech 
recording apparatus, which enables the student to com- 
pare his lingual achievements with those of foreign 
language records, is another, as Wruuiam N. Locks, 
head of the Department of Modern Languages tells 
(page 405). 


For a New Science.— Plea for the development of 
organization as a true science is the nub of the message 
(page 408) made by ALvin Brown, Vice-president for 
Finance of the Johns-Manville Corporation. As an 
Alfred P. Sloan Visiting Lecturer at the Institute, Mr. 
Brown took pains recently to elucidate the opportuni- 


ties for today’s students in elevating organization to the. 


status of a true science. In 1933, Mr. Brown served in 
Washington as assistant to the director of the Federal 
Budget, later becoming assistant administrator and 
executive officer, and finally review officer of the Na- 
tional Recovery Administration. In 19387 he became 
vice-president of the West Virginia Coal and Coke 
Corporation and in September, 1946, was appointed 
to his present position. 


Pioneer.— From a busy program in the Office of the 
Secretary of War, Dr. Epwarp L. Bow ss, ’22, takes 
time out to pay tribute (page 397) to an early telephone 
pioneer whose contributions have done much to advance 
this country to the position of the world’s largest user of 
wire transmission of the human voice. 
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HOW TO MAKE AN ARM GROW 


A human arm can throw a spear only so far. But Specifying molybdenum in steel is something like 
some ancient genius of an engineer figured out using an aflatl. For molybdenum extends the use- 
that, by employing a throwing stick, which the fulness of good steel. By providing good harden- 
Aztecs called atlatl, the lever of the human arm ability at low cost, molybdenum steels permit 
—and the distance achieved—could be extended, modern engineers to save weight—and costs— 


with quite pointed results for an enemy. in design. It pays to specify molybdenum. 
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THREE STARRETT LEADERS 





~ Ae 























LAST WORD 
No. 711-F 
Model “F" 








In the size and range you need, calibrated as 
you want it, one of these popular STARRETT 
Dial Indicators will fit into almost any multiple 
measuring or production inspection arrangement 
you can imagine. Write for a copy of STARRETT 
Dial Indicator Catalog “L.” Keep it handy. It 
solves the problem of where to find the right 
Dial Indicator for any application. 





Buy through your distributor 


THE L. S. STARRETT CO. « ATHOL * MASSACHUSETTS « U. S. A. 
WORLD'S GREATEST TOOLMAKERS 


STARRETT 


PRECISION TOOLS * DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK 
HACKSAWS ¢ BAND SAWS FOR CUTTING METAL, WOOD, PLASTICS 





JOHNNY GEAR— 
A DEPENDABLE 
PERFORMER 


Performance records on all 
Diefendorf installations testify to 
the long, dependable life of 
Precision-made gears. Every 
Diefendorf gear is designed and 
precision engineered for its par- 
ticular job. 























Diefendorf Gear Corp. 
D. W. Diefendorf "30, President 
Syracuse 1, New York 
























MAIL RETURNS 


It’s Spring Again! 


From 8. ALBERT KaurMan, 19: 





In the July, 1945, issue of The Review an article, by Irwin W. Sizer, 
relating to poison ivy brought out the effectiveness of oxidizing agents, 
such as potassium permanganate and ferric chloride. 

As a surveyor, I naturally am in contact with plant growth of all 
kinds and have had to combat skin itchiness. In July, 1945, while sur. 
veying in Stoneham, I was in contact with poison ivy. My skin, blotched 
with the resulting growth, was within a week successfully treated with 
tincture of ferric chloride. Last August, in Malden, a similar attack on 
my skin was within a week abated by tincture of ferric chloride. On 
February 14, 1947, I surveyed in Wakefield where I had to cut some 
brush to locate boundaries. The next day both of my wrists were coy- 
ered with a skin growth and accompanied by the usual itching. I ap. 
plied tincture of ferric chloride and within a week the growth on the 
skin was completely destroyed, and with the exception of a little color. 
ing on the skin, I am none the worse for the experience. 


Malden, Mass. 
Addendum 


From Irwin W. Sizer: 

In agreement with Mr. Kaufman’s experiences, I can say that ox- 
idizing agents, such as ferric chloride or potassium permanganate, have 
proved very useful in the treatment of poison ivy dermatitis in its 
earliest stages. After the poison ivy toxicants have penetrated beneath 
the skin, they are without beneficial effect, but so is everything else 
which has been tried. 

Lexington, Mass. 


Historical Contribution 
From Caruton E. Tucker, 18: 

The Alexander Graham Bell story on page 267 of the March, 1947, 
Review, may have contained even more interest to Review readers by 
addition of the fact that we have in the M.I.T. historical collection the 
Reis telephone as well as a number of Bell models which were undoubt- 
edly used by Professor Cross in the 1892 legal suits mentioned. We also 
trace the development of the telephone through the years, showing early 
commercial instruments as used in the summer of 1877, the competing 
instruments of Edison, Berliner, Phelps, Gray, and Dolbear. Later in- 
struments as devised by Blake, Hunnings, and White are also in the 


Institute’s collection. 
M.1.T., Cambridge, Mass. 


Postscript 
From W. Mack Anaas, °17: 


My belated request for the addition of a parenthetical foreword to 
(Concluded on page 428) 





Speed with Economy 


We have recently completed 
our 9th contract for 
MACHLETT LABORATORIES, INC. 


whom we have had the pleasure 
of serving since 1933 


W.J. BARNEY CORPORATION 


101 PARK AVENUE, NEW YORK 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett '20, Vice President 
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Why some things get better all the time 


HEALTH, strength and zest for life—of youngsters, of work- 
ers, of all of us—depend on food. Food produced by the mil- 
lions of tons yearly. And each year our farmers have more 


efficient means to do their tremendous job. 


The modern farmer has a tractor, a truck, and uses 
specialized farm tools—all with parts made increasingly of 
alloy-toughened steels and of plastics, for sturdier, more 
efficient service. His milking machine has parts of rust- 
resistant stainless steel. Chemically fortified feeds grow 
healthier livestock. New chemical sprays protect his crops 
from insects and plant diseases. And improved fertilizers 
restore vital elements to his soil. 


From care of the life-giving soil to precious harvest, the 
farmer’s means for food production are steadily improving 
.- . because into these means go better and better materials. 


Producing better materials for the use of science and 
industry and the benefit of mankind is the work of UNION 
CARBIDE, 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineering. Work- 
ing with extremes of heat and cold—frequently as high as 
6000° or as low as 300° below zero, Fahrenheit—and with 
vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half of the many elements of the 


earth. 


Union CARBIDE 


AND CARBON CORPORATION 
UCC) 


30 EAST 42ND STREET NEW YORK 17, N. Y¥. 


Products of Divisions and Units include 


LINDE OXYGEN «¢ PresT-O-LireE ACETYLENE * 


ACHESON ELECTRODES °* 


PYROFAX GAS * 
EVEREADY FLASHLIGHTS AND BATTERIES 


BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 
¢ NATIONAL CARBONS 
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Black flour 





\ 


These three factors ave the unwritten plus-values in every 


Knowledge — to solve today’s, and tomorrow's, steam 
generating problems. 
Experience — to interpret, from a world-wide back- 


ground in every important industry, the specific needs of 


Facilities — to manufacture complete steam 
generating units for every requirement, from 


30 boiler horse power up to the largest. 





MAN once looked at this substance 
A and asked, “What is it, black flour?” 
Actually he was looking at coal .. . ground 
to about the fineness of flour — pulverized 
coal. 

That was nearly 30 years ago when 
C-E engineers first demonstrated that 
powdered coal, as it was then called, was 
a practical and highly advantageous fuel 
for firing boilers. Today it is the generally 
accepted method of firing large power sta- 
tion boilers and is widely used for boilers 
in the middle-size range. 

But pulverized coal firing proved to be 
something more than just an improved 
method of burning coal. It opened the way 
to other important developments such as 
the water-cooled furnace, the use of pre- 
heated combustion air and the designing 
of boilers far larger than had been con- 
sidered practicabie. In all of these devel- 
opments Combustion Engineering had a 
major paft. 

The total contribution of pulverized 
coal firing to the national economy cannot 
be accurately calculated, but it is conserv- 
ative to say that in coal savings alone it 
amounts to millions of tons annually. 
B-122 





C-E RAYMOND BOWL MiLL — Today’s most 
advanced design of coal pulverizer — a 
standard component of the C-E Pulverized 
Coal System. 


COMBUSTION 
ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 
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FLEXIBLE VINYL EXTRUSIONS 


Materials: 1. Polyvinyl Chloride 
2. Copolymer Vinyl Chioride —Vinyl Acetate 


— extruded flexible vinyl tubings and 
shapes served admirably during the war. Now, 
in peace, Sandee extruded flexible vinyl items are 
also serving admirably, but in many additional and 
diversified functional applications. 


Flexible vinyls are excellent electrical insulation ma- 
terials, are extremely tough, wear resistant, moisture, 
chemical and solvent resistant and in addition pro- 
vide beauty of color and finish for many applications. 


Electrical insulation tubing, carrying straps, mattress 
handles, garden hose, bumper sections, gaskets and 
many other successful applications indicate the ver- 
satility of this excellent material. 


Study the material property chart on these materials 
and consult Sandee for aid in design and selection 
of proper formulation to satisfactorily meet your 
requirements. 





OUTSTANDING PROPERTIES OF 
SANDEE FLEXIBLE VINYL MATERIALS 











1. Specific Gravity 6. Burning Rate —Nil 
—1.22 to 1.42 7. Odor —Faint to none 
. Tensile St th 
. — 3000 p.s.i 8. Resistance to Chemicals 
Aen —Excellent 
3. Dielectric Strength, { — 250 : ' 
Short time Ye"V.P.M.\ to 450 9. Resistance to aging 
oon —Excellent 
4. Low Temperature Flexibility 
© F—0° to -85° 10. Color —Unlimited 
5. Water Absorption —Nil 11. Finish—Satiny or high gloss 
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manufacturing requirements; 


sult the Forty-Six-Year-Old 
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Engineering and Equipment = PROCESSES AND EQUIPMENT 


THE VULCAN COPPER & SUPPLY Co., 


— Butean has 


the Organization to 
Design, Fabricate, 


Operate Complete 
Plants for the 
Process Industries. 


CINCINNATI | — 


CINCINNATI, OHIO 
























Equipment for 


Ujelallagraphy 


METALLURGICAL MICROSCOPES 








From this complete line of Spencer Metallurgical Micro- 
scopes ‘you can select an instrument that exactly meets 
your needs. Here are some of the many outstanding 
features for convenience and speed in operation: 


@ AMERICOTE OPTICS to eliminate reflections and pro- 
vide added contrast. 

@ WIDE RANGE ADJUSTABLE STAGE to handle un- 
usually large or small specimens. ° 


@ LARGE, STURDY, RESEARCH-TYPE STAND with 










NO. 46 

METALLURGICAL micrometer screw fine adjustment . . . interchangeable body 

MICROSCOPE tubes. 
@ BRILLIANT, UNIFORM ILLUMINATION from a ver- 
tical illuminator that is simple to operate, sturdy, and always 

NO. 50 cool enough to handle. 
METALLURGICAL @ VARIETY OF EQUIPMENT for teaching, routine ex- 
MICROSCOPE aminations, and research. 













NO. 26 
STEREOSCOPIC 
MICROSCOPE 


BIERBAUM 
MICROCHARACTER 












TEREOSCOPIC MICROSCOPES 


Two distinct advantages are offered by these instru- 
ments: . 





l. The image is erect and a wide field of view is 
provided. 
2. The image has depth and shows the specimen in 


pica three-dimensional perspective. 
STEREOSCOPIC a , , 
MICROSCOPE Phese are real advantages in studying surface character- 


istics and examining small parts. 


No. 26 is designed for examining small specimens, No. 
23 for large objects. No. 353 lamp provides an adaptable 
source of illumination. 


BIERBAUM MICROCHARACTER 


This is a precision instrument for determining the hard- 
ness of small areas, particles, and microscopic consti- 
tuents in metals. A highly polished and Setulesoad 
specimen is moved by micrometer feed beneath an ac- 
curately ground diamond point. The pressure is pre- 
cisely controlled so that hardness can be determined 
by the width of the resulting cut when measured under 
the microscope. For further information about these 
and other Spencer Instruments write Dept. $128. 


American & Optical 
Scientific Pete Division 
Buffalo 15, New York 


durers of te SPENCER Seientific Instruments 





You dont stay first 
unless youre best 
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This curious-looking contrivance sees 
to it that Goodyear Tires have the long- 
est-lived sidewalls your money can 
buy. 

As many blowouts occur in the side- 
wall area, this sidewall quality is very 
important to you. 

This machine stretches, twists, and 
strains strips of sidewall rubber that 
are hooked to the moving cylinder. It 
gives them the same constant flexing, 
produces the same fatigue they would 
get in a tire on your car. 

The machine is even located on the 
roof, wide open to the elements. For 


te 


Bot) \\sil 


yo Se 


weather, too, is tough on sidewalls. 
This double punishment goes on until 
every strip breaks. 


The machine tests strips of Good- 
year and other tires. It tests new com- 
binations of materials suggested by 
the laboratory. 


It must continuously demonstrate 
that the longest life you can get in the 
sidewall of a tire is in the sidewall of 
a Goodyear Tire. 


For Goodyear knows that to stay first, 
it must be best —and Goodyear is again 
first, for the 32nd consecutive year. 


First-every year for 32 years 


GOODSYEAR 


More people ride on Goodyear tires than on any other kind 


=< Ey Pee 5. ae 2%. teen 
ASX 


ANOTHER GOOD/JYEAR FIRST!... 


Goodyear tires in larger sizes are 
made with rayon cord, 
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The Trend of Affairs 


A Whale in Every Pot? 


EW persons would characterize the British as being 
ever to overexaggeration, or as being skilled players 

in the great American game of “bigger and better.” 
Yet, research now in progress by the Department of Sci- 
entific and Industrial Research in London is of the kind 
that dwarfs the American slogan for a chicken in every 
pot, for the Department is conducting experiments in 
arctic whaling to determine whether lean whale meat can 
be utilized for human consumption on a wider scale than 
heretofore. 

In whaling, certain general principles of slaughtering 
the mammals for meat and handling the carcasses can be 
followed only with great difficulty. One of the greatest 
practical difficulties is rapid cooling of the carcass im- 
mediately after death. Because of the very considerable 
bulk of the whale carcass and the thickness of the layer of 
fat under the skin, cooling takes place very slowly. Indeed, 
the whale’s blubber provides an excellent natural system 
of thermal insulation which enables the mammal to thrive 
in cold waters and which is the reason why its meat is 
likely to go bad rapidly, without prompt and effective 
refrigeration. The time between death and butchering on 
the deck of the factory ship may vary considerably, so 
that some method of cooling the carcass as soon after 
death as possible is exceedingly desirable. 

Scientists on the whaling factory ship, Balaena, re- 
cently conducted experiments to test a likely method of 
more or less natural refrigeration for the preservation of 
whale meat. An advantage of the method is that it re- 
quires but slight modifications from normal procedure 
of whaling. When a whale is caught, its carcass is normally 
inflated with air to prevent sinking. This causes the whale 
to roll over on its back and float belly uppermost. In the 
refrigeration experiments, portions of the skin and blub- 
ber were removed, as soon after death as possible, to 
admit cold sea water which had a temperature of 30 
degrees F, 


Machine versus Man 


HE Japanese still make appreciable amounts of 

quality papers by hand processes that have changed 
little during the past 10 centuries. The fibers for Japanese 
handmade papers are derived from the barks of three 
native shrubs. The bark is stripped from the shrubs and 
fibers are derived from them by painstaking hand opera- 
tions. From a mash of wood fibers in water, which is 
inserted in a screen or bin through which the water flows 
away, the paper is produced by a shaking operation which 
knits the individual fibers together in a closely inter- 
mingled mat. Using such primitive hand operations, it has 
been estimated that one Japanese papermaker can make 
as much paper in one year as can be produced by a 
relatively modern papermaking machine in about 20 
minutes. The production rate of the machine is therefore 
something like 7,200 times that of hand labor. 

Possibly hand operations in the manufacture of paper 
might be adequate to meet Japanese needs. Possibly also, 
in this country, we have come to regard paper as a readily 
available and comparatively inexpensive commodity with 
almost unlimited uses. But the 150,000,000 people in the 
United States and its territories and possessions represent- 
ing about 7% of the world’s population, consume 72% of 
the world’s paper production. Such a record of consump- 
tion could never be achieved so long as manufacturing 
operations depended on manual operations alone. 


Forest Farms 


URRENT figures from the Department of Agricul- 
ture’s Forest Service indicate that we are still cutting 
lumber faster than it is growing. In board feet, the forests 
of this country have been reduced to less than half their 
original content, and the finest, most accessible stands 
have long since gone except where protected by state or 
federal governments. Secretary of the Interior Krug has 
declared that about the only area on the North American 
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mainland which can now support newsprint or kraft- 
paper development on a perpetual basis is Alaska. Fire 
and disease have probably taken a heavier toll than man, 
but the conservationists can still make the point that a 
primary national resource is being drained at a faster rate 
than it is being replenished. 

Since the essence of the problem can be stated in simple 
arithmetic, it has long been understood. There are also 
signs that corrective steps are now gaining sufficient 
momentum so that the Forest Service’s dream of a per- 
petual forest reserve may achieve reality. The concept of 
a forest on a continuing basis was put into practice in 
Europe long ago, although conditions frequently made it 
impossible+to maintain sufficient wooded area for a coun- 
try’s needs. One rayon manufacturer has used the finan- 
cial pages of at least one newspaper to announce that the 
forest lands reserved for it by the province of British 
Columbia will be self-perpetuating through scientific 
management and planned afforestation. Whatever the 
reasons for such advertising, the fact remains that many 
privately owned and nationally protected forests in this 
country are also being cut and replanted (or allowed to 
reseed) so that the total lumber “capital” remains un- 
diminished. As might be expected, the small owners as a 
class, with less to gain, have not been so quick to do like- 
wise. Because their total holdings represent about half of 
our forest acreage, increasingly intensive efforts are being 
made by government agencies and large users of wood to 
educate this group in the methods and benefits of a stable 
forest. Only recently, however, has the economic situation 
in this country begun to make it generally profitable for 
farmers, as well as for lumber companies, to treat wood 
lots and forests as a continuing source of income rather 
than as a mine to be exhausted in one sweep. 

The factors that are encouraging the growing of trees as 
a farm crop are partly technical. When logging railroads 
(with a construction cost of $25,000 per mile and high 
operating expenses in addition) were the only means of 
moving logs to the sawmills and a donkey engine was 
used to assemble the loads, only high-grade lumber could 
be handled profitably. A stand had to be thick with large 
trees to attract loggers. But roads suitable for trucks can 
be built with modern earth-moving equipment at about 
$1,500 to $5,000 per mile. Tractors, skidpans, and Diesel 
trucks have combined to lower transportation costs 
further, and selective cutting is now feasible on stands 
that produce about one-fifth the number of board feet 
once thought necessary for profitable operation. 

Small, semiportable sawmills, such as were used by the 
armed forces during World War II, are another important 
aid to the farmer-forester, for with them it is feasible 
to make many setups, each for a comparatively small run 
of lumber. 

There is now a market for a larger number of species 
and for smaller trees than was formerly the case. The 
owner of a wood lot near a pulp mill can sell quite small 
trees if cut to size and delivered to the mill. Selective cut- 
ting produces many small logs, since trees must frequently 
be cut when far from full-grown if they are diseased, un- 
fortunately placed, or otherwise defective. 

Just prior to the war, state nurseries were producing 
seedlings at the rate of almost 100,000,000 per year. 
Since 1935, part of these seedlings have gone into a shelter 
belt that, it is hoped, will eventually stretch from North 
Dakota through Texas, approximately along the 100th 
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meridian. This is all potential Dust Bowl country, and 
the reason for the shelter belt is to protect and hold down 
the soil against wind erosion. It is estimated that eight 
to ten acres of trees will protect a farm of 160 acres. To 
date, well over 200,000,000 trees have been planted on 
about 30,000 farms. Other large users of seedlings are 
open strip and pit coal mines, particularly the former. The 
trees used to cover the spoil banks which remain after 
strip mining is completed frequently grow faster on the 
raw dumps than on undisturbed ground. In Illinois, which 
state leads in the production of coal by strip mining, 
operators planted more than 8,000,000 trees between 
1938 and 1943. In Pennsylvania, the state nurseries have 
distributed more than 15,000,000 trees to mining com- 
panies since the start of that practice in 1899. These fig- 
ures are sufficiently large to sound quite impressive, but 
in Illinois, for example, only 8,466 acres had been forested 
by the end of 1943. 

There appears to be about 75,000,000 acres of marginal 
and submarginal land in this country that is suitable for 
reforestation. At the present rate of planting, it would 
take centuries to finish the job. This is the basic reason 
for the Forest Service’s proposal that the state nurseries 
should raise their output to one billion seedlings per year. 
The country is fortunate in that we still possess sufficient 
wooded or potentially wooded area to permit, with fore- 
sighted treatment, a continuous drain at our normal rate 
of production of from 30,000,000 to 40,000,000 board feet 
per year. Still, with increasing production and contin- 
uing higher standards of living, we need to make every 
effort to conserve — and, wherever possible, replenish — 
our natural resources, once believed to be inexhaustible 
but lately shown to be quite otherwise. 






































Telephony in Its Pioneer Era 


By Epwarp L. Bow.srs 


HE passing of Hammond Vinton Hayes, ’85, in Bos- 

ton, on March 22, 1947, brings to a close the life of a 
scientist and engineer who conspicuously influenced the 
art of telephony. In 1885, after receiving the second doc- 
tor’s degree to be granted by Harvard University in the 
field of physics, Dr. Hayes joined the staff of the American 
Bell Telephone Company in Boston as head of its labora- 
tory. This was at a time when what is now the vast Bell 
System was in the making; a time when the outcome of 
the efforts of Bell and his New England supporters was 
in grave doubt. Bell’s invention of the telephone had been 
made a decade earlier. Some five years had elapsed since a 
settlement had been made with the Western Union Com- 
pany — the Bell Company’s only competitor — in which 
it was agreed that the Western Union would keep out of 
the telephone business for a period of 17 years. But three 
years before that, this same company had turned down 
the Bell rights offered to them for $100,000. The rights of 
Thomas A. Edison, Emile Berliner, Stephen Gray, Daniel 
Drawbaugh, and others were being contested. Bell’s back- 
ers, Gardiner G. Hubbard and Thomas Sanders, were 
busy with organizational problems and James J. Storrow 
was deep in the complexities of litigation in their 
behalf. 

It was in this dramatic and portentous setting in the 
early days of telephony that Hayes found himself when 
he joined the telephone organization. Having studied un- 
der Professor Charles R. Cross, ’70, at M.I.T., who was 
retained by the Bell interests, Hayes was soon involved in 
the intricacies of what was then a crucial patent litiga- 


The finest, most accessible stands have long since gone except 
where protected by state or federal governments. 
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tion.* He was faced with the problem of evaluating in- 
ventions and improvements rapidly coming to the fore 
in this initial rush of telephonic development. Limitations 
of the telephone as a commercial instrumentality were 
rapidly becoming apparent. For example, the distance 
over which articulate speech could be transmitted made 
long-distance transmission impossible. Wagons, delivering 
cells to replace worn-out batteries at the subscribers’ sets, 
were falling apart in the street because of the corrosive 
action of electrolytes. There were other seemingly in- 
surmountable problems, aggravated by the unprece- 
dented rate of growth of interest in telephone service. 

It was on Hayes’s shoulders that these current burdens 
fell. But he had also a far greater and less obvious load to 
carry in the planning and administration of a program of 
research and development to anticipate the problems yet 
to come and to ensure the future of the telephone business. 
In 1888, Hayes installed an isolated telephone system in 
the offices of the American Bell Telephone Company in 
Boston, using a central battery of a large number of cells 
to replace individual batteries in the homes of subscrib- 
ers, and described such a system in a patent dated Decem- 
ber 25, 1888. It was through Hayes’s imagination, drive, 
perseverance, and leadership that the single central office 
battery replaced the individual batteries in the subscrib- 
ers’ telephone instrument. This was one of the greatest 
single contributions to be made in the early commercial 
use of telephones after the Edison microphone made a 
startling improvement in the Bell device by introducing 
the phenomenon of amplification. By direct contribu- 
tions of Hayes and his staff, this microphone was devel- 
oped into a practical device — the solid back transmitter. 
Another contribution which Hayes made in the pioneer 
days of commercial telephony was the “heat coil” — 
which would now probably be known as a thermally 
operated switch — for the protection of delicate telephone 
apparatus against stray currents. 

Hayes not only directed the attack of these problems 
but he contributed significant inventions. Under his 
guidance was the attack on these subtle problems which 
limited the distance over which speech could be trans- 
mitted. One of the needs was for means which would re- 
juvenate or amplify speech as it became attenuated in 
traveling toward its destination. Another was for a tech- 
nique which would overcome the tendency of telephone 
lines, and particularly cables, so to alter the quality of the 
transmitted speech that even though its volume were 
adequate the distortion might render it unintelligible. 
Hayes maintained a group to work constantly on the 
development of means of amplification to devise what, in 
telephone parlance, are known as repeaters. It was 
through this pioneer effort that the distance of successful 
transmission was extended from New York as far west as 
Chicago in 1892, and to Denver in 1911. This work on 
electro-mechanical repeaters paved the way for the appli- 
cation to this task of the modern electron-tube amplifier 
which further extended the range of wire telephony to 
transcontinental distances in 1915. 

It was Hayes who selected Dr. George A. Campbell, 
’91, to work on the problem of overcoming the distortion 
of speech in transmission. Campbell, like Hayes, was a 
brilliant, highly educated man. (Concluded on page 436) 

* Additional data on the importance of this suit and the part which 


Cross played in the early stages of telephone development were pub- 
lished in the March, 1947, issue of The Review, pages 267-269. 








ess. As chief of the aircraft division of the United 
States Strategic Bombing Survey, my job was to 
investigate, in situ, what had happened to the once great 
aircraft industries of Germany and Japan. I mention the 
junk business advisedly, for junk was all that remained of 
Focke-Wulf’s great production chain in Northwest Ger- 
many, of the Fieseler and B.M.W. factories at Kassel, 
of the vast Messerschmitt complex in the Augsburg- 
Regensburg-Munich triangle, and of every other known 
plane or engine factory of any consequence in Hitler’s 
former domain. 

In Japan, the situation was the same, but worse. Air- 
plane and engine plants that had approached Willow Run 
in size and in activity (although never in production), 
Mitsubishi of Nagoya, Nakajima at Tama-Musishino, 
and Kawanishi and Kawasaki in the Osaka area, were 
reduced to gaunt skeletons. Out of these colossal bone- 
yards we pieced together what we could of information 
that might be of value to the future of our own air 
industries. 

The full story of the conclusions reached by the Bomb- 
ing Survey in the several industrial fields will be found in 
a voluminous series of reports already published, or in the 
process of publication, in Washington. The purpose here 
is to scan briefly one phase of the findings in Japan, the 
underground dispersals of the aircraft industry, to point 
out a lesson that is of vital importance to American in- 
dustry today. 

As human beings, we hope that war will never come to 
our shores. As realists, some skepticism on this score ap- 
pears warranted. As engineers, we must plan what to do 
about it, if, as, and when it comes. Regardless of circum- 
stance, we must have the required knowledge and ability 
at our disposal. We cannot afford to do as the Japanese 
did — learn too little, too late. Our future situation will 
never be comparable to that faced by the Japanese Em- 
pire in the summer and fall of 1944, but there are lessons 
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Nipponese 
Nightmare 


By S. Pau. JoHNsToNn 


to be drawn, and obvious mistakes to be avoided. Let us 
look at the evidence. 

By midsummer of 1944 the Japanese aircraft industry 
found itself swaying precariously on the horns of a dilemma. 
As a result of a great drive for production by the Muni- 
tions Ministry, many factories found their shelves almost 
bare of certain essential items. 


Production on Paper 


The well-known “numbers racket” was operating, as 
it did elsewhere, even in these United States. Each 
month’s production statistic must be better than that of 
the month preceding, so, — all available bits and pieces 
were put together into an approximation of finished 
articles, counted, and pushed out of the factory: doors. 
Sometimes months elapsed before such aircraft could be 
made operational — but that was not immediately im- 
portant to the statisticians! 

The statistical method works well as a production in- 
centive scheme so long as production programs are 
backed up by adequate planning. But in Japan both the 
long- and short-range planning for aircraft production 
fell far short of the minimum. 
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The huge on-the-surface 
Japanese aircraft plants 
were reduced to gaunt skele- 
tons by United States stra- 
tegic bombardment. This 
illustration gives a typical 
example of conditions found 
by the Bombing Survey. 
Note the complete absence of 
machine tools. 
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Out of the rubble and dust of 
what was once the Japanese air- 
craft industry comes a lesson that 
is pertinent to the future well- 
being of the United States: If we 
must eventually put our key in- 
dustries underground, we need to 
find out how to do it now. 


The pulling and hauling by the Imperial Army and 
Navy for essential matériel and equipment, although 
eventually somewhat improved by the efforts of the Mu- 
nitions Ministry, created an impossible situation in the 
aircraft industry. We had our own troubles in co-ordinat- 
ing Army and Navy requirements, but by comparison, 
the Japanese operated at a comic-opera level, — strictly 
Gilbert and Sullivan. Shortages developed that could not 
be met. Essential parts for production lines turned up 
missing. Spares and replacements for operating units in 
the field were seldom at the right places at the right time. 
Basic material stocks dwindled. The rarer alloying ma- 
terials, needed for high strength steels for high perform- 
ance aircraft engines, all but disappeared, making many 
design and tooling changes inevitable. Neither replace- 
ments nor substitutes were to be had due to the effective 
blockade imposed by our Navy and our Air Forces. Dur- 
ing most of 1944, although great quantities of such essen- 
tial materials existed in Japanese-held territories, only 
driblets reached the Home Islands. By January, 1945, the 
supply was cut off completely. 

At the same time, the labor situation had become ex- 
tremely critical. The demands of the Japanese Army for 
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Typical tunnels driven 
through the relatively soft 
volcanic rock in Japan. 
Ground is easily worked by 
hand tools and is strong 
enough to be self-supporting 
for galleries of reasonable 
dimensions. Most of these 
tunnels were excavated by 
captured labor under Army 
supervision. 
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troops to pour into China and into the beleaguered islands 
of the Southwest Pacific drained off practically all able- 
bodied man power. Mainly women, children, high school 
students, and the aged and infirm were left to man the 
great aircraft plants in Nagoya, Osaka and Tokyo. Asa 
result, the output per worker per day in terms of finished 
aircraft (never a very high figure) dropped almost below 
the level of visibility. 

Then, to top it all, Saipan, the impregnable gateway 
to the Empire, fell to the advancing American forces. 

The loss of Saipan was a rude shock to all Japanese 
industry. “Higher ups” could nét have failed to foresee 
the handwriting on the wall, but until then the average 
Nipponese still believed that his “undefeated” navy 
would keep the American bombers at more than arm’s 
length. Although orders for the dismantling and under- 
ground dispersal of key industries had been on the books 
for many months, the belief that the Home Islands were 
unreachable was so firm that they were generally ignored. 
Further, few adequate plans for execution appear to have 
been made. 


Wrong Answer to Dilemma 


Here, then, was the dilemma. Things being as they 
were, would it not be better to continue to ignore dispersal 
orders and try to patch up a rapidly deteriorating indus- 
trial condition in the hope of producing enough aircraft 
to keep back the invaders from the ramparts? Or, would 
it not be the better part of valor to scurry underground 
as fast as possible to protect the essential tools of industry 
against possible attack, so that the war could be con- 
tinued even if most of the on-the-surface facilities were 
destroyed? 

To this basic question the Japanese came up with the 
wrong solution. He elected to ignore the threat in the hope 
of satisfying the demands of the immediate future. But he 
failed miserably. During the fall of 1944 aircraft produc- 
tion went from bad to worse. Fewer and fewer planes were 
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delivered to the Emperor’s hard-pressed squadrons. 
Units in the field watched essential supplies of spares 
dwindle to a trickle and finally disappear altogether. By 
mid-December, when the first heavy B-29 raids took 
place, the output of Japanese aircraft had dropped to a 
level below that of January, 1944, and the rate-of-pro- 
duction curve was dropping faster than it had risen a 
year before. 

The first raids by the Marianas-based B-29’s of the 
20th Air Force, really finished the Japanese aircraft 
industry. They sounded the gong that started the panic, 
and the long-deferred dispersal began. The Urgent Dis- 
persal of Plants Act of February, 1945, made such action 
mandatory. Like ants struggling to remove their val- 
uables from a broken hill, the Japanese began to scatter 
aircraft production into the mountains. As fast as they 
could, they dismantled their plants. By rail, by road, by 
horse track and footpath — on wheels, on rollers, and on 
human backs — they made desperate efforts to save their 
precious production tools by getting them underground, 
— any place, but always underground. They themselves 
accomplished at least half of the job that our big bombers 
had set out to do. By destroying their own aircraft 
industry they committed industrial hari-kari. 

Few people realize the extent to which the Japanese in- 
dustry went underground. In the course of investigations 
made in October, November and December, 1945, as a 
part of the work of the United States Strategic Bombing 
Survey, some 100 sites for underground production of air- 
craft and engines were identified and located. These 
plants had a total planned manufacturing area of about 
12.5 million square feet. By war’s end, about 7.2 million 
square feet had been excavated, and some 11,000 machine 
tools were in place. It is estimated that, in the summer of 
1945, between 35,000 and 40,000 people were employed 
underground, but the actual output of finished aircraft 
or engines was very small. The entire effort had been too 
late to be effective. 





There was a striking difference between the unde. 
ground installations of Japan and those that had bee, 
observed in the spring of 1945 in Germany. Nothing lik 
the carefully planned and well-executed installations 4 
Nordhausen or at Nekar-els were found in Japan. Th 
Germans had had plenty of prior experience with under. 
ground installations and had planned for their use far jy 
advance. In Japan, dispersal was purely an operation of 
desperation. Even if they had known as much abou 
underground installations as did the Germans, they made 
the mistake of waiting too long to begin operations. 


Japanese Underground Plants 


The typical Japanese underground plant was housed jp 
hastily driven, unventilated, poorly drained tunnels or 
galleries, hand-hewn into Japanese mountain sides, 
Natural caves and a few existing mines were used, but 
most of the excavation was new. Fortunately, much of the 
terrain of central Japan lends itself well to such opers- 
tions. In many places the voleanic rock is easily worked 
with hand tools. Properly designed tunnels of reasonable 
dimensions may be cut without the need of extensive 
shoring to keep the overhead in place. Little blasting was 
necessary. The main requisite appeared to be an army of 
strong backs and a plentiful supply of picks and shovels, 

The labor was done largely by Chinese and Korean 
prisoners of war. A few private contractors were given 
some of the jobs but, for the most part, the construction 
appears to have been handled by the Japanese Army, 
Battalions of engineers, and even infantry, were moved 
into mountainous areas and set to digging. Large areas 
of Honshu and Kyushu were to be honeycombed. A re- 
markable feature of many of the installations was their 
inaccessibility. How some of the heavy machinery was 
transported over roads that were almost impassable toa 
jeep in good weather is still somewhat of a mystery. 
Lathes, drill presses, boring machines, and other heavy 
tools must have been manhandled (Continued on page 426) 
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Most underground aircraft 
machine sites were incom- 
plete at the end of World 
War II. In this aircraft en- 
gine factory machine tools 
were manhandled into the 
gallery on blocks and rollers 
when the war collapsed. 
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America’s Changing Food Pattern 


Although per Capita Consumption of Food Remains Close to 540 
Pounds per Year, Changing Tastes and Economic Factors 


Modify the Content of America’s Food Basket 


By Freperic W. NorpsieEk 


human life as it is in the existence of lower living 

forms. During most waking hours, the human or- 
ganism is continually conscious of some sensation con- 
nected with food. Even basic human social structures are 
built around meals. The quantities and kinds of foods 
consumed by men and women determine not only their 
physiological well-being and stamina, but also their men- 
tal equanimity and morale. 

The importance of food to mankind may likewise be 
measured in terms of the amount of nutrients required 
to maintain human life. Consumption of less than 500 
pounds per year of food, dry basis, means hunger and 
emaciation for the average individual. Contrariwise, con- 
sumption of as much as 600 pounds of solid nutrients, 
yearly, usually results in obesity. In the United States, 
certain individuals exceed one or the other of these 
limits, but the average per capita consumption of food by 
Americans lies in the middle of this range, and is about 
540 pounds yearly. In the past, per capita food intake has 
dropped during times of economic depression and during 
wars, but these declines have always been followed by 
corresponding increases. Hence the secular or long-term 
trend of total food intake in this country has remained 
quite level, certainly during the Twentieth Century and, 
so far as records exist, previous to then. Does this mean 
that the food pattern of the United States has long re- 
mained static? Indeed no, because although total food 
intake has remained relatively constant, the kinds of 
food composing this total have changed extensively. 

The amount of food consumed by an individual is de- 
termined by need, as dictated by body size and physical 
activity, and the factor of greediness. But individual 
choice of kinds of food is influenced by a vastly more com- 
plex array of factors. Availability and cost are prime in- 
fluences in food choice, but not limiting ones; for ex- 
ample, wheat has long been cheaper and more plentiful 
than rice in Japan, yet rice remains the staple Japanese 
cereal. This illustration points to a third and governing 
factor in the choice of food, namely, custom. Effects of 
these three main determinants of food choice are vari- 
able, because availability, cost, and custom are not static. 

Availability of established foods may increase, as by 
improvements in production and processing methods; or 
may decrease, as by crop failures or by augmented tariff 
barriers raised against imported foods. Essentially new 
foods occasionally become available, as when tomato 
juice was “invented.” Influencing the choice of foods 
is the relative cost which alters through changes in prices 
of foods, and also through shifts in purchasing power of 
the consumer. Custom is based on a more or less static 
background determined by national origin, prejudices, 
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concepts of nutritional value (both correct and fallacious) 
and taboos of religious or sectarian nature. Custom is also 
subject to change by dynamic influences, such as educa- 
tion, propaganda, and advertising. That the influences 
toward change in the dietary have been most active in the 
United States during the Twentieth Century is evidenced 
by the markedly changed constitution of the American 
food pattern since the turn of the century. 

In its earlier years, the extroverted young United 
States was too preoccupied with growing to maintain 
adequate records of such subjective matters as food 
preferences. Little quantitative information about Amer- 
ican food habits prior to 1900 was recorded, and even the 
qualitative data available are of dubious accuracy. Lit- 
erary descriptions of the early American dietary by for- 
eign authors do exist, but, like the account given by 
Dickens in Martin Chuzzlewit, these were based on super- 
ficial observations made by fast-moving travelers, and 
were colored by the natural tendency of visitors from 
older, more cultured countries abroad, to disdain cus- 
toms of the then upstart United States. But beginning in 
1909, the Department of Agriculture of the United 
States Government has kept and published reliable rec- 
ords of food consumption in this country. The Depart- 
ment of Agriculture is interested in food habits and con- 
sumption because most foods are of agricultural origin, 
so that food use is a fundamental measure of the farmer’s 
welfare. 


Same Bulk: Greater Variety 

As indicated previously, statistics of the Department 
of Agriculture show that the secular trend of total per 
capita food intake has remained essentially level since 
1909. Furthermore, these data reveal that, per capita, 
the average consumption of a few individual foods has 
also remained virtually unchanged. In this category are 
eggs, butter, fats, and total meats (although within 
the meat group a decline in beef has been offset by a rise 
in the consumption of pork). Foods that have gained 
in consumption are milk, citrus fruits, tomatoes, leafy 
green and yellow vegetables, and sugar. Foods that have 
declined in use since the turn of the century are potatoes, 
cereal grains, and apples. Certain compensatory relation- 
ships may possibly exist among these changes. Increased 
use of leafy green and yellow vegetables perhaps cor- 
responds to the decline in potato consumption, and 
greater use of citrus fruits, arising from co-operative mer- 
chandising and improved shipping facilities, may com- 
pensate for reduced apple usage. To gain some under- 
standing of the reasons underlying marked changes in 
the use of certain foods, in contrast to the relative sta- 
bility in consumption of others, let us examine in detail 
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one food in each category: eggs, whose per capita use is 
unchanged; milk, whose use has increased; and potatoes, 
with declining consumption. 

The total annual per capita food intake of 540 pounds 
given above was stated in terms of moisture-free, solid 
nutrients. But since most foods contain more than 50 per 
cent moisture — many exceed 90 per cent — the actual 
food intake is several times 540 pounds. For example, 
since 1909, egg consumption has been about 32 pounds 
(exclusive of shells) per capita per year. Since eggs con- 
tain approximately 74 per cent water, this weight of egg 
magma represents only slightly more than eight pounds 
of water-free nutrients. 


Eggs — A Stable Food 


Operators of diversified farms usually maintain chicken 
flocks as sources of eggs for their own tables, and as an 
occasional supply of meat when a chicken is slaughtered. 
Eggs thus available often exceed immediate farm needs, 
and surplus eggs are a readily marketable commodity. 
Eggs are but slowly perishable, so that when convenient 
they may easily be brought to town for sale. Some eggs 
reaching urban tables, and many eggs used in processing, 
actually originate in this casual manner. Today, however, 
most eggs for table use come from specialized poultry 
farms which are usually located near, or even within, 
urban foci of consumption. Such farms, jocularly called 
“egg factories,” are designed for maximum egg output, 
with selection, housing, and feeding of the hens aimed 
toward this objective. By expediting the gathering and 
marketing, the efficient operation of specialized poultry 
farms also reduces the interval between the laying and 
use of the eggs. 

A step forward in the distribution of shell eggs was 
achieved with the establishment of cold-storage facilities 
for the purpose of delaying spoilage and thus making 
marketing more flexible. A still more important advance 
in distribution has been the development of processing 
of liquid egg. Such processing involves “breaking out” 
by hand, in which operation yolks are sometimes sep- 
arated from whites. The liquid egg is then churned, to 
establish uniformity, and filtered. A little of this liquid 
egg finds immediate use, more is dehydrated, but the bulk 
is quick-frozen. Occasionally, liquid egg is first frozen 
and then dehydrated later, when drying facilities are 
available. Such processed eggs, particularly those frozen, 
are used in vast quantities in baked products, such as 
noodles, and in mayonnaise, and similar foods in which 
eggs are an ingredient. 

Why have not these fundamental advances in egg pro- 
duction, distribution, and processing increased the total 
use of eggs in the United States? The principal reason 
why eggs are a stable product is that improvements in 
production and storage have been concerned mainly with 
reducing seasonal fluctuations of egg use within a given 
year, both by diminishing seasonal peaks of production 
and by deferring consumption of eggs laid during the 
high-production months. Since egg production is related 
to the reproductive cycle of the chicken, egg laying is 
high in the spring with an extreme peak in April, and low 
in the early winter with a minimum point in November. 
Under uncontrolled laying conditions, as in the small 
chicken flock of the diversified farm, such annual fluctua- 
tion of egg output is extreme. Seasonal variation is ap- 
preciably reduced under the controlled-laying conditions 


of the specialized poultry farm. The greater proportion 
of eggs currently produced under controlled-laying condj- 
tions is evidenced by a comparison of seasonal fluctuation 
in egg production of 20 years ago as compared with that 
of today. On the basis that February laying is represented 
by an index number of 100, two decades ago production 
would reach a low of 40 in November and a high of 170 in 
April, whereas today the range is only from 60 to 150, 

Variation in seasonal consumption has been reduced 
even beyond the lessening of laying fluctuations. Orig. 
inally, when eggs were plentiful during the springtime 
glut, they were correspondingly inexpensive, and were 
consumed in large quantities; conversely, during the 
winter scarcity, eggs were expensive and fewer were 
used. But now processors purchase eggs during the glut 
months, and convert them into dried or frozen form 
which may be stored indefinitely and used later. Cold 
storage of shell eggs has also helped defer consumption 
into months of seasonal scarcity. 

It must be acknowledged that eggs are recognized by 
nutritionists as a valuable protective food, and yield a 
source of essential proteins, vitamins, and minerals, 
Nevertheless, they have not enjoyed intensive promotion 
as a health food such as has been devoted, as will be seen 
presently, to milk, the equally but no more valuable, 
food. Therefore, promotion has been a minor factor, at 
most, in influencing egg consumption. 

A final and most potent influence in leveling out the 
seasonal pattern of egg consumption, and perhaps also in 
retarding greater total consumption, has been the federal 
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Controlled production and effective methods of preservation have 
greatly reduced seasonal price fluctuations of eggs. But on a per 
capita basis current consumption is essentially what it was half a 
century ago. 
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government's “Support Buying” program. Started in 
1929, this program is carried out to protect egg producers 
against extreme variations in the price of their product, 
and consequent hardship when prices may fall below cost 
of production during the months when eggs are abundant. 
Support Buying involves purchasing of eggs by the gov- 
ernment during times of plenitude, and holding them for 
release later when eggs are scarcer. Support Buying may 
hold down total egg consumption by discouraging egg 
processing. The support program keeps egg prices up dur- 
ing the glut months when processors normally operate 
their plants; for in order to cover processing costs and still 
compete with shell eggs, processors must obtain their raw 
material at low cost. 

Therefore, although the seasonal pattern of egg pro- 
duction has been leveled out somewhat, and the seasonal 
pattern of egg consumption has been leveled still more, 
total egg use has remained substantially unaltered since 
1909. Then, as now, the average American consumes 
about 300 eggs each year. 


Milk — A Growing Food 

Numerous factors have favored increasing the use of 
milk in the United States. Among these are not only im- 
provements in production, processing, and distribution, 
but also effective advertising and sales promotion, and 
unparalleled advocacy of milk as a health food by in- 
terested dairy groups and by disinterested nutritionists 
alike. Not least among the reasons for greater use of 
milk is the bland acceptable nature of milk itself. This 
makes possible the consumption of milk in large quanti- 
ties, whether as a beverage, or as an ingredient in pre- 
pared dishes in the form of milk products. 

On the small farm, milk, like eggs, may be produced 
primarily for table use by the farm family. But unlike 
eggs, milk is quickly perishable, so that originally milk 
available beyond the requirements of the farmer’s own 
family usually had to be discarded. Only with the com- 
ing of refrigeration could the farmer chill his milk for 
holding and subsequent sale. Later, embodiment of re- 
frigeration in automobile tank trucks and railroad tank 
cars facilitated the flow of milk from the rural milkshed to 
urban population centers. As with eggs, some milk today 
is gathered from scattered small farms, but much is pro- 
duced on specialized dairy farms. The efficiency of these 
dairy farms has been brought to a high point by progress 
in animal nutrition and in veterinary medicine, fields of 
learning that lag little, if at all, behind the corresponding 
spheres of knowledge applied to human beings. 

We have mentioned the use of refrigerated trucks and 
railroad cars in milk transportation. Supplementing these 
advances in distribution are many recent improvements in 
milk pasteurization and bottling. Development of high- 
speed, mechanical pasteurizing and bottling equipment, of 
lighter and stronger glass milk bottles, and perfection of 
the paper, single-use milk container, have all contributed 
to the increased use of milk as a beverage. Even operations 
of the route man, who brings milk to the user’s door, have 
been facilitated by improved automotive route trucks. 

An essential step in the greater use of milk is perfec- 
tion of the process of pasteurization. Usually performed 
just before bottling, pasteurization is the application 
of heat, sufficient in degree and duration, to kill all 
disease germs and most other microorganisms, and yet 
the thermal processing must be sufficiently mild so as 
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not to affect flavor, physical properties, or nutritive 
values of milk. Pasteurization removes the otherwise 
ever-present threat of spread of disease by milk. It also 
markedly delays spoilage. 

The advances described have greatly increased the use 
of fluid milk, but this form alone accounts for only part 
of the upswing in total milk consumption; the remainder 
is attributable to concentrated and preserved milks and 
milk products. Concentrated canned milks are available 
both as the nonsterile condensed milk that is preserved 
by a high concentration of sugar, and as the sterilized 
evaporated milk. Canned milks are widely used in homes, 
where they supply low cost, nonperishable forms of milk 
for use in prepared dishes. Dehydrated milks of both 
whole and skimmed types are widely manufactured, but 
are used more commercially than domestically. Dried 
milks are semiperishable products. They require no 
refrigeration and may be shipped in bulk in ordinary 
barrels. Cream is frequently preserved by freezing it for 
later use in the manufacture of ice cream. Finally, a wide 
variety of cheeses bring milk to the consumer in yet a 
different form. Preserved milks and milk products are 
usually made in plants, located near farm sections, oper- 
ating at peak capacity during the flush months when milk 
is most plentiful. This method of production, and the ease 
with which the products may be kept and transported, 
make concentrated milks and milk products relatively 
inexpensive. Wide use of milk in these forms is, therefore, 
favored. 

In no small part the increasing use of milk is due to 
intensive promotion of it as a health food. This program 
rests on a firm foundation of fact, because milk contains 
an array of nutritionally essential vitamins, minerals, 
and proteins of the highest nutritional quality. But, al- 
though the gospel of milk’s food virtues is true, at least 
a part of its wide acceptance may be traced to the skillful 
use of advertising, publicity, and other forms of promo- 
tion by large dairy concerns and by associations organized 
by them. Furthermore, the agricultural bloc, always a 
powerful factor in government, has been responsible for 
milk promotion programs carried out by governmental 
agencies. 

The influences described, others not mentioned, and 
no doubt still others as yet unidentified, have elevated 
per capita milk consumption in this country from about 
150 quarts per year in the first decade of the Twentieth 
Century to a current figure of more than 250 quarts per 
year. 


Potatoes — A Dwindling Food 


The white potato has long figured importantly in the 
food supplies of most Occidental peoples. Yet this vege- 
table was unknown in the Eastern Hemisphere until it was 
brought home by white men who found it under cultiva- 
tion in South America when the New World was dis- 
covered. The cool plateaus of Peru offered ideal growing 
conditions for potatoes, and the Incas apparently had 
cultivated this tuber there far back into ancient times. In 
fact, cultivation of the potato and domestication of the 
llama, the only beast of burden known in the Americas 
before the Spaniards brought horses, are corsidered to be 
the two major achievements of the Incas. 

Potatoes were carried back to Europe by the early 
Spanish conquerors of South America, but there the tu- 
bers remained a curiosity for some time and were seldom 
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eaten. Early recognition of the economic and food values 
of the potato resulted in numerous intensive efforts, 
both on the Continent and in the British Isles, to per- 
suade the people to eat this vegetable. At first such ef- 
forts failed everywhere except in Ireland, where potatoes 
were quickly adopted and soon became the staple crop. 
Since potatoes are easily grown, detractors then called 
them “the Irish lazy root.” The potato was returned 
to America from Europe via Bermuda, reaching these 
shores again in 1621. Potatoes found ready acceptance by 
the new inhabitants of the hemisphere of their origin, and 
became a basic food of the United States. 

To understand the role of potatoes in the American 
dietary, we must answer two questions: Why was the po- 
tato so readily accepted as a staple food? And why did 
total use of potatoes later decline sharply? In part, the 
first question is answered by the ease with which the 
nutritious roots are cultivated. Since potatoes are easily 
raised in the climate prevailing in most sections of the 
United States, they are inexpensive. Potatoes are easily 
stored between growing seasons. They may be left in the 
ground for digging, as needed any time, until the ground 
freezes, or they may be dug and stored in cool root cellars 
until the next crop is available. Potatoes are likewise 
readily shipped to market without refrigeration, and may 
be packed in bags, barrels, or other cheap and plentiful 
containers. This ease of storing and shipping of potatoes 
is in strong contrast to similar factors in relation to the 
succulent vegetables which must be picked at a critical 
point of maturity, and which wither soon after picking 
unless special measures are taken. 

But the wide use of potatoes goes beyond ease of pro- 
duction, storage, and distribution; in no small measure it 
depends on the acceptability of the food itself. As has 
been shown above in discussing milk, bland foods are ac- 
ceptable to most persons, and are amenable to consump- 
tion in large amounts. Consequently, the potential con- 
sumption of these roots is enormous. Also, like milk, 


Like bread, milk is a 
staple product in most 
meals. As a result of 
improvements in the proc- 
essing and distribution 
of milk, and active pro- 
motion of milk as a 
health beverage, annual 
milk consumption in the 
United States during the 
past four decades has in- 
creased from 150 quarts 
per person to 250 quarts 
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potatoes can be prepared for the table in many forms of 
widely differing tastes, textures, and other gustatory 
characteristics. In view of all these considerations, it is not 
surprising that the standard American meal calls for 
meat, vegetable, and potato. 

Then why has the use of potatoes declined during the 
Twentieth Century? The comparative dwindling popu- 
larity of this food is partly the result of its replacement 
by other vegetables. Cultivation of succulent vegetables 
is most difficult and more exacting than potato growing, 
but has been perfeeted by research conducted by seed 
growers and by agricultural divisions of state and fed- 
eral governments. But wider use of non-root vegetables 
has also been aided by advances in processing and dis- 
tribution, and particularly by refrigeration facilities now 
available in fast railroad trains, or recently even in air- 
planes. During the winter, quickly perishable vegetables 
may be rushed from those sections of the United States 
where crops grow all year around to other sections, with- 
out appreciable loss of flavor or nutrition. Canning and 
freezing and, to a limited extent, dehydration also make 
a wide variety of vegetables available everywhere, all the 
year around, and at relatively low cost. Thus, the house- 
wife may now find any vegetable she wants during any 
season of the year, if not in the bins of her green grocer, 
then in cans on the shelves, or frozen in the low-tempera- 
ture storage cabinets of retail food stores. 

Admittedly, these advances still have not reduced the 
cost of succulent vegetables to the point where they are, 
in general, as cheap as potatoes. Since 1909, however, 
there has been a steady increase in average income witha 
consequent rise in living standards, so that now more 
housewives are able to purchase the more expensive veg- 
etables if they wish them. 

Factors which are less tangible, and therefore more dif- 
ficult to measure, in the reduced use of potatoes, are the 
changes in attitude toward foods as a result of education 
in nutrition. Early nutritionists (Concluded on page 438) 
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disciplines of a type so radically different from the 

arts that there appears to be something contradic- 
tory in studying the technical and scientific courses on the 
one hand, and modern languages on the other.* Some 
members of the utilitarian school of thought in education 
even seem to feel that a knowledge of foreign languages, 
as well as of music and the arts, is but some sort of 
pseudocultural window dressing. Yet, unless that millen- 
nium comes in which English is the truly international 
vehicle of expression, a knowledge of one or more foreign 
languages is essential to the man who would be broadly 
and well educated. It is not possible to overlook the cul- 
tural advantages which come from the ability to read and 
converse in a foreign tongue. Nor are foreign languages 
less essential to the man who would do advanced and orig- 
inal work in any field of science or in most fields of engi- 
neering, and who may regard a knowledge of foreign 
languages as strictly utilitarian. 

The history of teaching foreign languages in the tech- 
nical colleges, and even in the liberal arts colleges, has 
been one of gradual decline. In the manner of the liberal 
arts colleges, the schools of engineering once had an en- 
trance requirement of as much as three years of one, or 
even two, languages. Within the past two or three dec- 
ades, however, language requirements in the technical 
colleges have been gradually whittled away and in some 
cases have even been eliminated altogether. The curricu- 
lum at engineering schools has placed more and more em- 
phasis on the technical side of instruction with a constant 
diminution of the number of language courses for under- 
graduates until “only in undergraduate chemical en- 
gineering is the study of German often required in en- 
gineering schools.” ** More attention is paid to the study 
of language in science than in engineering, because so 
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f much advanced work in the various sciences has been done 


abroad. Even in science, however, it is not infrequent that 
only one year of study of a foreign language is required, 
and in some cases, departments have been known to re- 


* In addition to providing information of more recent developments, 
this article includes the substance, and is published in place of, the re- 
port of the Visiting Committee on the Department of Modern Lan- 
guages, This Committee met at the Somerset Club in Boston‘on June 
8, 1946. Members for 1945-1946 were: Richard L. Bowditch, ’23, chair- 
man, Creighton B. Stanwood, ’20, J. Stuart Crandall, ’27, Henry G. 
Doyle, William Emerson, J. D. M. Ford, and Phillips Ketchum. Present 
at the June 3d meeting at the Somerset Club were Messrs. Bowditch, 
Ford, and Ketchum, and, as guests of the Committee, also present were 
President Karl T. Compton, Dean Robert G. Caldwell, and Professor 
William N. Locke, Head of the Department of Modern Languages. 

** Committee on Graduate Study of the Society for the Promotion of 
Engineering Education, “‘ A Manual of Graduate Study in Engineering,” 
Journal of Engineering Education, Vol. 35, No. 10, June, 1945. 








Licking the Language Problem 


Modern Pedagogy Saves Time and Wins Support of Students Studying 
Foreign Languages for Pleasure and for Work. New Program 
Develops Ability to Read Technical Material 


By WitiiaM N. Locke 





The immense value of becoming ac- 
quainted with a foreign language is that we 
are thereby led into a new world of tradition 
and thought and feeling. 

The Task of Social Hygiene 
Havelock Ellis 











quire of their students only one semester of language 
study. If one compares the present time to that of a few 
decades ago, when languages were required for entrance 
to college and a good reading knowledge of one or more 
languages was required for college graduation, it is logical 
to conclude that the pursuit of foreign languages in tech- 
nical schools and scientific institutions, at least at the un- 
dergraduate level, is tending toward extinction. 


Only Change Is Certain 


Yet, it does not necessarily follow that the pattern 
of the last few decades will continue unchanged indefi- 
nitely. Indeed, there is already evidence that technical 
education in the past has tended to be too specialized and 
that it has failed to develop to the fullest the broad phil- 
osophical understanding and cultural background which 
are to be expected of the truly educated person. 

The concept of the broad and solid foundation is the 
very basis for the inclusion of languages and other hu- 
manities into the finest technical education. Is there not 
logic in expecting that a person in possession of an ex- 
cellent technical training should be equally literate in 
those studies, customs, and manners which universally 
mark a person of education and culture? It is the differ- 
ence in breadth which sets apart the trade from the pro- 
fession. The graduate of the institutions of science or en- 
gineering must take his place in society. Indeed, this is a 
requirement of increasing importance the more our lives 
depend upon the products, physical as well as intellec- 
tual, of science and engineering. The graduate of a tech- 
nical institute must move at ease among other educated 
men and women, and the humanities teach him not to 
fear the knock on the door of the ivory tower. 

Aside from these educationally and culturally desirable 
objectives, however, there are very practical and utili- 
tarian reasons why an acquaintance with at least one 
foreign language should be part of the intellectual equip- 
ment of every educated person. The engineers and scien- 
tists themselves have so shrunk the effective size of the 
world that no large group of persons can any longer re- 
main isolated from the rest of the world’s population. 
When the extent to which engineers and scientists are 
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responsible for our present mode of living is realized, it is 
not difficult to believe that the importance to these men 
of foreign languages (and history might well be included) 
has sometimes been underestimated. With increased 
means of communication and travel grows the need for 
being able to converse with, and understand the culture 
of, foreign guests in our land, or of our hosts in those 
lands in which we may be foreigners. 

It is perfectly clear that for any traveler to talk in- 
telligently, to understand what he sees and hears in a 
foreign country, and to be a good emissary of the United 
States, he must have a great deal of cultural background 
which will allow him to come into the new situation 
offered by a foreign civilization with a good deal of toler- 
ance and appreciation. He must have learned that one 
can never interpret a second civilization exclusively in 
terms of one’s own, and that things which he has always 
considered as moral and cultural norms may have to be 
rejected or revised if he is going to make himself ac- 
ceptable to the society of a foreign country, or if he is 
going to bring back from that country a true appreciation 
of its values. 


No Traditional Holdover 


No, the language requirements for students of science 
and engineering are no mere holdover of the traditions of 
a classical education. They are an attempt to inject 
something humanistic in a course of instruction which is 
otherwise largely mechanistic. But they are also a recog- 
nition of the fact that large bodies of untranslated, and 
often unabstracted, technical material exist only in sev- 
eral foreign languages. The moment a student begins to do 
advanced specialized work in any field, he is likely to find 
that one or more important papers bearing on his subject 
are unavailable in English. He will have to read technical 
articles in the original or get someone to translate them 
for him. The expenses of translation are beyond the means 
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of most individuals. Even aside from the economic con- 
siderations, a translation by someone who does not know 
the technical field thoroughly is likely to be unsatisfac- 
tory, no matter how complete the translator’s command 
of the conversational and literary aspects of the foreign 
language. 

Another wholly desirable result of the study of foreign 
languages is the attention it focuses on the construction 
of English. This is particularly evident when men are 
translating into English, as is done extensively in devel- 
oping an ability to read technical material. It is a common 
experience to find that even after the meaning of the 
passage is thoroughly understood, there still remains a 
considerable problem of finding the right turn or phrase 
to express the thought in English. This effort is all to the 
good, as is anything which makes men more objective 
with regard to their language. 

Every language is a beautiful and useful tool to the 
people who speak it. To reveal the beauty and make pos- 
sible the use of a few foreign languages to students at 
M.I.T. is the work of the Department of Modern Lan- 
guages. To carry out this work, two separate kinds of 
language instruction are given in addition to informal 
assistance in the improvement of speech habits, manner- 
isms, or accent and inflection for those studying other 
than their native tongue.f Broadly speaking, the first kind 
of language instruction, which is taken by undergradu- 
ates, is comparable to that of the usual undergraduate 
language courses and aims to offer foreign languages as a 
medium of cultural education, as well as a tool for the 
student’s professional advancement. The course of gradu- 
ate instruction, which is new and has been introduced 
since World War II, is intended to serve solely as a tool 


t This Department also conducts special sections of Freshman Eng- 
lish for foreign students who have an insufficient knowledge of our lan- 
guage. To them English is taught as a foreign language, using the same 
methods by which Americans learn French, German, or Spanish. 


wit 
cho 


ad 


du: 
sio! 
tau 


ma 
rea 


of 


as 
tu 
de: 
lite 


tio 
als 


fe: 


ar 





ive semes. 


) into a 
Ly the 
ge is 
ring 
for. 


clu. 
the 
by 


con- 
know 
isfac- 
nand 
reign 


reign 
ction 
| are 
evel- 
mon 
the 
ns a 
rase 
» the 
tive 


the 
pos- 
s at 
an- 
s of 
mal 
ner- 
cher 
ind 
du- 
ate 
is a 
the 
du- 
red 


ool 


ing- 
an- 
me 








As a part of the 
M.LT. program for 
developing ability in 
speaking foreign 
languages, the De- 
partment of Modern 
Languages has col- 
lections of foreign 
language records for 
student use. Speech 
recording equipment 
is also in constant 
use by students who 
aim at proficiency 
in spoken languages. 
In his study of Rus- 
sian, David F. Tut- 
tle, Jr., G, compares 
recordings of his 
pronunciation with 
that of foreign lan- 
guage records. The 
Institute hopes to 
add “visible speech” 
equipment to its 
facilities in the 
near future. 
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with which the student may further his knowledge in the 
chosen professional field by acquainting himself with the 
advanced work done in foreign countries. 


Language in a Dual Role 


To the undergraduate, the language is presented with a 
dual aim. It is, of course, a tool for use in his later profes- 
sional career, but it is also much more. The language is 
taught so that it gives the student an introduction to a 
people, to their mode of life, to their ways of thinking. 
The undergraduate course recognizes that the student 
may be required to speak the language, transact business, 
read the literature, and appreciate the literary expression 
of a genius of a nation other than his own. In the elemen- 
tary language courses at M.I.T., undergraduates are given 
a sound foundation on which to build a broad and cul- 
tural understanding; in the intermediate courses the stu- 
dent is introduced to some of the outstanding works of 
literature as well. These undergraduate courses take full 
cognizance of the fact that, by the time of his gradua- 
tion, a student should be educated as well as trained. It 
also recognizes that the difference between professional 
and vocational training is more than one of degree. The 
progression of an individual to the status of a professional 
person carries with it a connotation of culture and back- 
ground. The initiation into this culture, the formation of 
this background, are the province of the humanities of 
which language is an important element. The undergradu- 
ate is not yet too specialized in his professional activities. 
He can well spend time for broadening himself to recog- 
nize and understand the economic, social, and cultural 
problems of his world. 


A New Approach for Graduate Students 


In the Graduate School, the situation is somewhat dif- 
ferent. Advanced students and research men in science 
and engineering may be expected to possess those educa- 








tional and cultural requirements enumerated for the un- 
dergraduate. They have, however, a considerably greater 
need to consult important technical publications in lan- 
guages other than their own. To help them get the essen- 
tial minimum understanding of foreign languages of im- 
portance in their profession, new courses in reading scien- 
tific French, German, and Russian have been developed 
at the Institute. This is a completely new type of course 
with methods adapted to its specific aim of teaching the 
individual graduate student in one semester to read tech- 
nical material in his own field. 

All doctoral candidates at M.I.T. are required to “dem- 
onstrate to the Department of Modern Languages the 
ability to read scientific literature in their field of spe- 
cialization in English and in two other modern languages 
acceptable to the department in which they are enrolled.” 
Master’s degree candidates in some fields are required to 
have a reading knowledge of one modern foreign language. 
These requirements are met by the translation, at sight, 
of a page or two of technical material into clear, idiomatic 
English. But the great problem in this connection has 
been to evolve a means for enabling the student to get a 
sufficient knowledge of the technical foreign language to 
pass an examination, without taking up a great deal of his 
valuable time. 

Until 1945 students were left to their own devices to 
prepare for the language examinations. To be sure, they 
could take one or more of the undergraduate courses, the 
purpose of which (at the elementary stages) was to give a 
general view of the language and a foundation on which to 
build a reading or speaking knowledge of the language. 
These courses were not specifically designed to prepare 
for reading scientific material, however. If the graduate 
student could afford to spend sufficient time to go into 
the third and fourth semesters of the undergraduate 
language courses, he would read technical material in the 
various fields. If, as an under- (Continued on page 418) 





Organization—A Neglected Science 


Application of the Principles of Science to the Organization 
of Men’s Enterprises Is a Fertile, Vast, and Promising 
Field Awaiting Exploration 


By Atvin Brown 


F you ask any business manager what he knows about 

| organization, you will usually find that he knows all 

about it. If you inquire how he knows about it, you 

are likely to find that it was born in him. Since this 

omniscience is common in industry, probably it prevails 
elsewhere, too. 

When I confront you, therefore, with the assertion 
that organization is a neglected science, I must expect to 
be put to the proof. It is that proof, rather than the 
nature of organization itself, which is the subject of this 
article. 

To show that organization, as a science, is neglected, 
is not my real purpose, however. It is to be hoped that, 
seeing the neglect, you will decide that it should be re- 
paired. It is my hope that you will decide that organiza- 
tion should be studied; that there is a science to be 
founded. 

There are several ways in which you might challenge 
this assertion. Even the word, organization, invites some 
attention, because its different meanings can be mis- 
leading. Perhaps you may have to be persuaded that 
organization is a science. So many people seem to think 
that organization means imitating others that it will be 
necessary, further, to show what kind of science it is; that 
it is deductive, not inductive. It will help to define the 
scope of the science to point out that, in the manner of 
its application — its practice — it is also an art. I hope to 
convince you that organization is important. And, finally, 
it is my commitment to show that it is neglected. From 
all of this I hope you will draw the conclusion that or- 
ganization should be studied. 


What Is Organization? 

The word, organization, may have a number of mean- 
ings. Most of them are entirely valid; but no discussion 
can be clear if a word is used without certainty of mean- 
ing. Let me therefore define the organization of which I 
speak. 

The dictionary gives two definitions: Organization may 
be the act of arranging or constituting in interdependent 
parts, each having a special function, act, office, or rela- 
tion with respect to the whole. Or it may be the state of 
being so arranged. Both of these meanings have, ob- 
viously, a very broad application. The human body is an 
organization. A body of knowledge may be organized. A 
school curriculum may be organized. Anything that can 
be arranged in interdependent parts is capable of or- 
ganization. As used here, however, organization is that 
which can be applied to the concerted endeavors of men; 
it is the organization of the enterprises of men. 

An enterprise begins, of course, with a man, or a group 
of men, who have a purpose. This purpose comes first. To 


attain this purpose, human endeavor will be necessary, 
This endeavor will usually exceed the capacity of the 
author of the enterprise. It will require the concerted 
endeavor of other men; perhaps of thousands of men. 

It is the mission of organization to concert this en- 
deavor. It is the mission of organization to arrange or 
constitute the endeavor in interdependent parts, each 
having a special function, act, office, or relation with 
respect to the whole enterprise. It is its mission, more 
briefly, to define jobs and the relations between them, 
Obviously, this arrangement, this definition, is necessary, 
The parts of an enterprise do not naturally fall into place, 
The jobs do not generate themselves spontaneously. The 
members do not assume their relationships instinctively, 
To perform the whole endeavor that the purpose requires, 
the individual endeavors must be concerted. Concert 
must be a purposive act. This is organization. 

Even with respect to the enterprises of men, organiza- 
tion is a word with several meanings. Thus, we speak of 
organizing a corporation when we incorporate it. This is 
not organization in the sense in which it is here used. 
It is only the act which gives legal existence. It is only a 
step on the threshold of organization. Thus, also, one 
may speak of organizing his work, in the sense of sys- 
tematizing it. The use is accurate enough. To arrange 
one’s work in its interdependent parts is, indeed, an act 
of organization; but it is an object of organization dif- 
ferent from the concerted endeavor of men. Even to 
speak of organizing the work of the members of an enter- 
prise may cause misunderstanding unless one is careful. 
That kind of organization may relate to methods, to 
processes, to administration. In so far as it does, it means 
something different from the definition of jobs and the 
relations between them. 

These nice distinctions have been necessary because an 
indiscriminating use of the word can be very misleading. 
Thus, it is almost impossible to tell, from the title of a 
book, or of a college course, whether it deals with or- 
ganization in the sense used here, or with the arts and 
processes of administration. Many a man believes he has 
mastered the subject of organization, whereas he has 
really been studying administration, and this may be one 
of the reasons why organization is a neglected science. 

There is one more distinction that must be drawn. This 
distinction was recognized in the dictionary. Organization 
may be the act of arranging the parts, or it may be the 
state of being arranged. It may be the process of creating 
enterprise, or the structure after creation. We are con- 
cerned with the process, that is, the dynamic act of 
concerting endeavor, not the static, resulting con- 
cert. Organization is the process; enterprise is the re- 
sulting structure. 
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Ore carriers, Henry Ford II, and Benson Ford, lie at their home dock in the Rouge Plant at Dearborn, Mich., idled by a strike of maritime 
workers. It is hardly beyond the realm of possibility that such costly stoppages as have been prevalent in the United States since the end of World 
War II might be greatly minimized, or even averted, when men’s enterprises are organized on a truly scientific basis 


It is not the structure that is a science. It is the 
process of creating the structure that is a science. For 
it is a science. Never doubt that. It is a science in the 
same sense as any field of knowledge. 

And yet, is not the meaning of the word stretched? 
A science is an organized body of knowledge. But the 
organization of human enterprise has not been or- 
ganized as a science. It has been neglected. Its princi- 
ples have not been ascertained and classified. Properly 
speaking, organization is only an embryo science. Sub- 
stituting the wish for the fact, however, we may assume 
that some day it will be formulated and therefore it 
may be called a science. 

It is true that it has not long been regarded as such. 
Charles DeLano Hine! said, as recently as 1912: “ Ad- 
ministration as an art is very old. Organization as a 
science is very new.” Indeed, we have a fairly general 
recognition that there is such a thing as scientific man- 
agement, but little apparent consciousness of scientific 
organization. That is why Oliver Sheldon? could say: 
“In industry most managers are confident that, though 


' Charles DeLano Hine, Modern Organization, (New York: Engineer 
ing Magazine Company, 1916 edition), page 55 

? Oliver Sheldon, The Philosophy of Management, (London: Sir Isaac 
Pitman, Ltd., 1923), page 102, 


they may have failings, they certainly do not lie in the 
field of organization. Consequently industrial organiza- 
tion has suffered either neglect or distortion.” 

From Boston, one approaches the Institute by a bridge 
over a wide river, and ventures upon it without fear or 
qualm, without even a thought of what makes it a bridge. 
But, of course, bridges are not to be taken for granted. 
A bridge is the handiwork of man. Even more impor- 
tantly, it is the mental work of man. A bridge, also, is an 
organization. It is the result of a conscious process applied 
to natural things and forces. These inanimate things — 
these elements of steel and stone — have been arranged 
by principles. If a bridge requires principle, can anyone 
believe that human beings can be arranged in an enter- 
prise without the use of principle? Can anyone believe 
that the principles by which men are arranged can be any 
less a science than the principles by which stones are 
arranged? Surely, this is true. There must be principles by 
which human endeavor can be concerted most effectively. 
These principles will comprise a science of organiza- 
tion. 

The corollary of this conclusion, naturally, is that 
the principles of organization will not be matters of 
invention. They will not be chance discoveries. Like the 
principles of any science, they are to be derived by some 
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rational method. They must be educed, proved, and con- 
firmed. Such is the source of every science. 


Organization Is Not an Inductive Science 


But where are these principles to be sought? The an- 
swer to this question discloses the most grievous mis- 
chance that has troubled the science of organization, and 
the one that has probably contributed the most to its 
neglect. So many people labor under the notion that the 
existing structures of enterprise are a guide to organiza- 
tion. It is the case method gone astray. It makes an 
astonishing assertion. “Existing enterprises,” it says, 
“have such and such a structure; therefore, all enterprise 
ought to have such and such a structure.” It is the fallacy 
of arguing in a circle; of lifting one by his bootstraps. 

Much, too much, that is written and taught about pur- 
ported organization is of this nature. The authors point 
to existing structures of organization, and say: “See! 
That is how you go about organizing.”’ One could as sen- 
sibly point to a bridge, and say: “See! There is how you 
build a bridge.” Much more sensibly, indeed, for we may 
be fairly sure that the bridge has been built by a capable 
engineer, but we have no assurance that an existing struc- 
ture of organization has been built by a capable engineer. 

Now, a reply to that might well be: “Oh, but the bridge 
proves it'is good by standing. And the enterprise proves 
that it is good by being successful.” It is a plausible an- 
swer, but it has two defects. P 

In the first place, it is not likely that bridges could ever 
be built by imitation. Conditions differ. The bridge that 
may serve one need will not serve another. The engineer 
must return to his principles every time he builds a new 
bridge, however much the new product may resemble the 
old. It is impossible to believe that either the author or 
the engineer could be content to let the proof of the sound- 
ness of the structure await its actual use. In the same way, 
we cannot believe that the author of an enterprise could 
afford to imitate some other enterprise when his circum- 
stances and his need may be different. Nor can he afford 
to let the proof of the soundness of his structure await 
its actual use. 

But there is an even greater defect in this answer. It 
is true enough that, by standing and serving, the bridge 
is its own proof of the principles that were applied in its 
building. But does an organizational structure afford the 
same proof? Let us see. 

There are at least four things that will affect the success 
of an enterprise. Besides organization, there are personnel, 
administrative method, and external influence. The suc- 
cess or failure of an enterprise is the resultant of these 
four components. How is one to measure the effect of 
each of them? If three of them — if perhaps only two of 
them — are favorable, the enterprise may be successful. 
It is successful, not because of the other factors, but in 
spite of them. It would be more successful still if all the 
factors were favorable. 

Business success may be in spite of poor organization; 
business failure may be in spite of good organization: in 
either case, by reason of other factors. Nor is success an 
absolute quantity. Industry does not aim to be merely 
successful; it aims to be as successful as it can. Perma- 
nent success comes only from the highest aim. Not even 
a successful enterprise can afford to be complacent in the 
face of the possibility that better organization might 
yield greater success. 


The factors do not have their several, separable effects 
They have an aggregate, composite effect in the relatiy, 
success or failure of the enterprise. None of the facto 
can be judged, therefore, by its effect. Organization doe; 
not present its own proof. It can be appraised only by th. 
test of principle. 

Cases can as readily teach error as truth. They tel 
merely what is; not what ought to be. To generalize upon 
them is to reach conclusions upon false premises. Indue. 
tive reasoning is only as accurate as its material. To say. 
for example, that many companies “find councils of 
executives to be useful,” is clearly a non sequitur in the 
obvious absence of any standard of usefulness. Rational 
thinking can say no more than that many companies 
have councils of executives, and have thus far survived, 

Does anyone suppose, either, that the need for clear 
definition of responsibilities could be concluded by com. 
piling the practices in existing enterprise? Quite the con- 
trary. If one were to judge by the generality of existing 
enterprise, one would have to conclude that definition js 
unnecessary, or is necessary only in latent, inferential, 
hearsay fashion. 

The case method, as applied to organization, amounts 
to a popular vote on what is truth. As to many matters, 
popular vote will provide a satisfactory answer. In build- 
ing a bridge, we need an engineer, and a science. 

The whole fallacy of the assertion that organization 
can be devised by the trial and error of businessmen lies 
in the absence of standards. It lies in the absence of the 
controls which science demands. It is not a scientific 
method. The science of organization cannot be built 
upon such ground. 


It Is a Deductive Science 


If the principles of organization are not to be decided 
by the existing structures of enterprise, where, then, 
shall we look for them? The answer seems plain enough. 
Organization is required to concert the endeavors of men. 
It serves to make those endeavors effective. It is, there- 
fore, a means to an end. It is an instrument that serves 
administration. Like any instrument, it must be adapted 
to its use. Its nature is to be determined by the nature 
of its use. 

Administration, itself, is a science. It has certain uni- 
versal requirements. It is in those requirements that the 
nature of organization is to be sought. Largely, those 
requirements are self-evident truths. From these the 
principles of organization may be deduced. Perhaps the 
most fundamental of these truths is that, presumably, the 
author of an enterprise desires administration to be as 
effective as possible. It seems also self-evident that he 
desires it to be economical. From such truths it is possible 
to deduce many principles of organization. 

It is possible, also, to rationalize the means by which 
an author enlists additional members in his enterprise, 
and to deduce therefrom many of the principles which 
should govern relationships in an enterprise. Even that 
familiar truth that the sum of the parts is neither more 
nor less than the whole, however it may be faring in 
physics, is still valid and useful for organization. 

I do not mean that this deductive process is too simple. 
Compared with many other sciences, however, it is ex- 
tremely simple. Not to go too far afield, I suggest that, 
if industry had devoted one-tenth the effort to the study of 
organization which it has de- (Continued on page 430) 
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Chairman for Physicists 


has been elected chairman of the American Insti- 

tute of Physics. Recently reorganized and changed 
from a loose federation of the leading national societies in 
the field of physics to a membership organization,* the 
American Institute of Physics is the organization for this 
country’s professional physicists. It is composed of the 
American Physical Society, the Optical Society of America, 
the Acoustical Society of America, the Society of Rheol- 
ogy, the American Association of Physics Teachers, 
and about 9,000 individual members. 

Dr. Harrison served for several years as president of 
the Optical Society of America, and in addition to his 
post of Dean of Science at M.I.T. since 1942, is editor of 
the Journal of the Optical Society of America. His election 
to the new post comes at a time when plans are being 
formulated for a new journal in the field of physics. 

“Physics is progressing so fast today that neither 
sientist nor layman can keep abreast of all its phases,” 
stid Dr. Harrison. **Many new developments of general 
interest and application are now reported in technical 
publications familiar only to specialists in a single field. 

“There is an urgent need for a new journal of general 
interest which gleans material from all branches of 
physics and reports it to all physicists, to other scientists, 
and to engineers and others interested in physics. It is 
such a journal which the American Institute of Physics 
plans to launch within the next few months. The new 
journal will serve two major purposes. It will foster co- 
operation among physicists, and strengthen the feeling 
of unity in a large profession composed of diverse spe- 
calists; and it will inform other scientists and laymen of 
the most important new developments in one of our 
most fundamental sciences.” 

The election of Dean Harrison to this important post 
is a well-deserved honor and recognition of his leader- 
ship in the field of physics. 


(tas be R. HARRISON, Dean of Science at M.LT., 


Biology in a Broad Education 


HE statement, made by an internationally known 

physical chemist, “I believe that the next 20 years 
will be as great years for biology and medicine as the 
past 20 have been for physics and chemistry” expresses 
the view held by many scientists who are aware of de- 
velopments in fields bordering on biology, as well as by 
the progressive biologists themselves. It is, therefore, 
satisfying to find that M.I.T. is pioneering in the field of 
quantitative and applied biology and that it has a young 
and able staff in its Department of Biology. On the other 
hand, it is not satisfying to find inadequate quarters 
provided at a time when the opportunity open to the 
epartment is so great. 
At the request of the Visiting Committee on the De- 
* As recorded in The Technology Review, April, 1947, page 330. 





partment of Biology**, at its meeting on October 7, 1946, 
the Department presented its plans, curriculum, and 
administrative organization. The Committee was most 
favorably impressed with the program as outlined by 
the Department representatives, and submits the follow- 
ing findings and recommendations: 

The personnel of the Department is young, and the 
Department appears healthy, showing indications of 
good integration and teamwork. The application of new 
physical and chemical techniques to the study of cells 
and tissues is one of the most promising frontiers of 
biological science. The activities of the present Depart- 
ment in this field are among the most important going 
on in the country today. 

The Department’s effectiveness is limited by its avail- 
able space. The need for the construction of a new build- 
ing is immediate and serious. Accordingly, the Committee 
urges action leading to the early provision of adequate 
quarters. It recommends that preliminary plans for such 
a building be drawn immediately. 

The Department is not sufficiently well known outside 
of its professional field, and it is recommended that the 
Administration consider ways and means of presenting 
the Department properly to potential students, under- 
graduate and graduate, in such a manner as to bring the 
unusual qualifications of the Department to the attention 
of specially interested and able students. 

Anyone entering his lifework today should have a fun- 
damental knowledge of the human organism. It is reeom- 
mended that the Administration consider including 
biology as one of the required subjects in the first year, 
not only because of its importance to this Department or 
because of its increasing significance in industrial tech- 
nology, but particularly to provide an essential part of a 
broad education. 


M.I.T. Athletes Do Well 


OACHED by Joseph L. Levis, ’26, Olympic veteran 
and formerly national champion in foils, the M.1.T. 
Fencing Team completed its first season, since its postwar 
re-establishment, with an undefeated record in its en- 
counters with teams from other colleges in the north- 
eastern part of the country. Harvard and Cornell were 
the strongest opponents, as the following tabulation of 
the season’s record shows: 


M.LT. 16 Princeton . . il 
2. Je 14 Harvard .......... 18 
M.LT. . 14 Cornell ......... . 18 
ke aaa 1914 ___ Boston University.. 714 
8) ee . NE cae. 12 
| oS ae ee > Rc sa. wens 10% 


** Members of this Committee for 1945-1946 were: Raymond 
Stevens, °17, chairman, William J. Mixter, 02, Edward S. Farrow, 
20, George B. Darling, ‘27, James B. Fisk, ’31, Detlev W. Bronk, 
and A. Baird Hastings. 
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Hersert L. Beckwith, ’26 
Professor of Architectural Design 


Not to be outdone by the fencers, the newly organized 
Wrestling Team, under the able coaching and guidance of 
George Myerson, has been crowned New England 
champion, after taking first place in the 165-pound, 175- 
pound, and unlimited classes. The M.I1.T. wrestlers scored 
24 points to win the first postwar New England Inter- 
collegiate Wrestling Tournament, during which they de- 
feated wrestling teams of Williams, Springfield, Wesleyan, 
Brown, and Tufts. 

The Institute’s basketball and swimming teams have 
won more than half of the events in which they were en- 
tered and the Hockey Team finished third in the New 
England Intercollegiate Hockey League. Thus has been 
completed one of the most successful winter seasons in 
the history of M.I.T. sports. 

All on an intercollegiate basis, the Institute’s sports 
program now includes basketball, crew, cross country, 


Avsert G. Hity 
Professor of Physics 


Samue H. Catpwe .t, °25 
Professor of Electrical Engineering 


James Ho tt, °19 
Professor of Mechanical Engineering 





Ivan A. Gettine, *33 
Professor of Electrical Engineering 


fencing, golf, hockey, lacrosse, pistol, rifle, soccer, squash, 
swimming, tennis, track, and wrestling. Since the end of 
World War II, intercollegiate athletic competition has 
been resumed in the sports of fencing, hockey, pistol, 


rifle, and wrestling. 


The Forward March 


HE largest number of promotions on the M.LT. 
faculty for many years was announced by Karl T. 
Compton, President, recently. Members of the faculty 
promoted from the rank of associate professor to professor 
are: 
John R. Markham, ’18 Department of Aeronautical 
Engineering 
... Department of Aeronautical 
Engineering 


Hsue-Shen Tsien, ’36... . 





Joun R. Marxuam, 718 
Professor of Aeronautical Engineering 
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Dean Peasopy, Jr., 10 


Professor of Structural Design 


Herbert L. Beckwith, °26 
Dean Peabody, Jr., °10 


Ronald H. Robnett. 


Paul A. Samuelson... . 
Samuel H. Caldwell, °25... 
Ivan A. Getting, °33. . 
Arthur R. von Hippel..... 


John T. Rule, °21... 
James Holt, °19..... 


Albert G. Hill 


Pau A. SAMUELSON 
Professor af Economics 








Ronatp H. Rosnetr 


School of Architecture and 
Planning 

Department of Building En- 
gineering and Construction 

Department of Business En- 
gineering and Adminis- 
tration 


Department of Economics 


and Social Science 
Department of Electrical 
Engineering 
Department of 
Engineering 
Department of 
Engineering 
Section of Graphics 
Department of Mechanical 
Engineering 
Department of Physics 


Electrical 


Electrical 


*rofessor of Accounting 


Joun T. Rute, ’2 


Professor of Drawing and Descriptive Geometry 


Members of the faculty who were promoted from the 
rank of assistant professor to associate professor are: 


René H. Miller. . . 


William H. Brown, ’3: 


Roland B. Greeley 


David F. Waugh 


John W. Irvine, Jr., ’3! 


Richard C. Lord, Jr. 
Clark C. Stephenson 
Herman J. Shea, °33 


Jerome B. Wiesner. 


Karl W. Deutsch. . 





2 


Hsus-Suen Tsien, °36 
Professor of Aeronautical Engineering 


.Department of 


Department of Aeronautical 
Engineering 

School of Architecture and 
Planning 

School of Architecture and 
Planning 

Department of Biology 

Department of Chemistry 


. Department of Chemistry 
. Department of Chemistry 


Department of Civil and 

Sanitary Engineering 
Electrical 
Engineering 


.Department of English and 


History 


— 
<* 
mi . 


Antuur R. von Hipret 
Professor of Electrical Engineering 
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SESE. o5.0 Ne OG Rex Department of English and 
History 

Cecil G. Dunn, ’80............. Department of Food Tech- 
nology 


Walter L. Whitehead, ’13...... 
Ascher H. Shapiro, ’38 


. Department of Geology 

eer re hs Department of Mechanical 
Engineering 

. Department of Physics 

. Department of Physics 


Herman Feshbach, °42...... 
Clark Goodman, *40. . 


Cecil E. Hall of the Department of Biology has been 
promoted from the rank of research associate to associate 
professor. 

Promoted to the rank of assistant professor are: 


.. School of Architecture and 
Planning, and the Bemis 


Burnham Kelly, ’41 


Foundation 

EAPO TED. «5 5 ais sos hestins School of Architecture and 
Planning 

Gents BBO ais oe os Fae Department of Business and 


EngineeringAdministration 
Department of Business and 
EngineeringAdministration 
ee Director, Parlin Station, 
School of Chemical En- 
gineering Practice 
...Director, Bangor Station, 
School of Chemical Engi- 
neering Practice 
.Director, *Buffalo Station, 
School of Chemical En- 
gineering Practice 
. Department of Chemistry 
..Department of Civil and 
Sanitary Engineering 
..Department of Civil and 
Sanitary Engineering 
..Department of Economics 
and Social Science 
.Department of Electrical 


William Van Alan Clark, Jr., °42 


David P. Herron, ’41..... 


Jack B. Pohlenz, 6-45... .. 


Keith E. Rumbel, ’43....... 


John D. Roberts. .... 
Myle J. Holley, Jr., °39.. . . 


Ariel A. Thomas, ’36....... 
Alexander Bavelas.......... 


Marcy Eager... 


Engineering 

Roberto M. Fano, *41..........Department of Electrical 
Engineering 

James N. Thurston, °43. . Department of Electrical 
Engineering 

Stephen H. Crandall, 2-46... . . . Department of Mechanical 
Engineering 

Rogers B. Finch, ’41........... Department of Mechanical 
Engineering 

Prien A. Raven .....5.5.66 066053 Department of Modern Lan- 
guages 


Bernard T. Feld......... ... Department of Physics 
Members of the staff promoted to the rank of instruc- 
tor are: 


ee Sere ....Department of Aeronautical 
Engineering 
... Department of Business and 
Engineering Administration 
nee Be; Mhaeee, “OT. ...... 55665 500 Department of Business and 
EngineeringAdministration 
... Department of Chemistry 


Carroll J. Brown, 9-46...... 


Charles G. Swain........ 


eNO As I os oo os sh se ct Department of Civil and 
Sanitary Engineering 
Elery F. Buckley..............Department of Electrical 
Engineering 
Wen Tsing Chow, ’42........ ..Department of Electrical 
Engineering............ 
David E. Higginbotham........ Department of Electrical 
Engineering............ 





James K. Hunton......... 


Earl W. Keller, 10-44....... 


Morton Loewenthal.... . 
Richard F. Markel... .. 


Clarence W. Schultz, 10-44 


Malcolm F. Thompson....... 


Albert B. Van Rennes, 10-44. 
pS A ee 
Frederick S. Holt........ 
aS SS 
George L. Nelson, ’43....... 
James B. Reswick, ’43.... 


Abdul J. Abdullah, 6-46 
John C. Johnson, 6-46 . 


.Department of 
..Department of 
.Department of 
.Department of 


..Department of 


.Department of 


Electrical 

Engineering 

Electrical 

Engineering 

Elect rical 

Engineering 

Electrical 

Engineering 

Electrical 
Engineering 

Department of 
Engineering 


Electrical 


Electrical 
Engineering 
Department of 
Engineering 


Electrical 


. Department of Mathematics 
. Department of Mathematics 
.Department of Mechanical 


Engineering 


.Department of Mechanical 


Engineering 


.. Department of Meteorology 
.Department of Meteorology 


Your Health! 


EETING for the first time in its new location, 96 
members and guests attended the 255th meeting 
of the Alumni Council in the Campus Room of the Grad- 
uate House on Monday, March 31. At the conclusion of 
the dinner, an excellent meal, auguring well for the Coun- 
cil’s new meeting place, President Bugbee called the 
meeting to order at 7:00 p.m. Guests introduced at the 
meeting were Jose C. Bertino, '23, formerly a com- 
mander in the Argentine Navy, and Edward M. Peacock, 
a graduate student in Business and Engineering Adminis- 
tration. 

Reporting for Alumni Secretary Charles E Locke, '96, 
who was confined to the Infirmary for a few days, Ralph 
T. Jope, ’28, gave an account of activities of the Alumni 
Office since the January meeting. The treasurer’s report 
showed a favorable gain, although current figures were 
not comparable with those of former years because of 
changes in certain of the activities of the Association. 

Reporting on the Alumni Fund, Henry B. Kane, ’24, 
announced that the seventh year of the annual Alumni 
Fund had been completed with 10,003 Alumni contrib- 
uting a total sum of $184,846.71. The year’s average con- 
tribution, amounting to $18.48, has risen by $2.00 over 
the corresponding figure of a year ago. This year’s figure 
is almost identical with that for last year in number of 
contributors, but the total contributions are up nearly 
$20,000 or 12 per cent. 

President Bugbee next introduced James Lee Phillips, 
*47, student assistant in the Dean’s Office, who spoke on 
present-day problems of fraternity life at M.I.T. Housing 
shortages and the financial matters attendant upon in- 
creasing living costs are problems which the fraternities, 
as well as the rest of us, are facing. Although fraternity 
finances are being well managed, some of the houses have 
50 or 60 residents, in spite of normally accommodating 
only 20 to 25 students. Especially among students whose 
studies have been interrupted by the war, efforts are also 
being made to interest more fraternity men to take part in 
extracurricular activities. 

(Concluded on page 418) 
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BUSINESS IN MOTION 





Io ur CL aguee on plldinitinnns elviahaiee cs. 


Nearly a year ago a Revere advertisement drama- 
tized the remarkable lightness of truck bodies made 
of magnesium alloys by use of a whimsical illustra- 
tion of a husky chap lifting the rear of a truck while 
another changed a tire. We at Revere and many 
other people were amused by what everybody thought 
was an amusing, but impossibly exaggerated drawing. 


However, it was not so exaggerated as we thought. 


“After one week of service in this condition, the 
body was returned to our factory for repairs. Total 
repair charges were only seven dollars. 


“We feel that this example of rugged construction 
of magnesium bodies and their ability to take severe 
punishment would be of interest to you.” 


Revere is indeed interested in this new proof of 
magnesium’s strength, but I find 





Recently a company making 
truck bodies of Revere magne- 
sium reported an accident to a 
truck operated by one of its cus- 
tomers. This is what happened, 
in the words of the body-builder’s 
letter: 


“The truck, fully loaded with 
bread, was hit by another vehicle 
and knocked down a ten-foot em- 








still more significant the fact that 
five men were able to right that 
truck. Evidently our whimsical 
drawing was not so impossible 
as we thought. Here is a case in 
which imagination came close to 
prediction. 


Imagination is precious. As 
this incident illustrates, the 








bankment. The truck turned over 
on its side prior to hitting the bottom of the em- 
bankment. 


“Five men righted the fully-loaded truck without 
using any mechanical devices or levers. Examina- 
tion of the truck after it was righted revealed only 
very minor damage to the body structure. The prin- 
cipal damage was scraping of paint and one partially 
dented side door panel. The truck was returned to 
service immediately, without repairs. 


“wild” idea of today may turn 


into an advantageous reality tomorrow. Revere 
has no monopoly on imagination; every worth- 
while company uses it to think of new ways to do 
old things, or new things to do. So I suggest that 
no matter what you make, nor from whom you buy 
materials and parts, you keep an open mind toward 
suppliers, salesmen, inventors, and your own em- 
ployees. A good idea can come from almost any 
source, and may make possible better products at 


lower costs. 





Chairman of the Board 

REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

Executive Offices; 

230 Park Avenue, New York 17, N. Y. 
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RESEARCH Che haceched mits hig 


the New Mexico desert below the lava-black 

San Andreas range, men hasten away from the 
Sleek white body of the rocket and crowd behind the 
ten-foot-thick walls of a block-house. A red flash from 


a Very pistol signals two minutes to go. The control 














operator pushes a button, lighting the igniter. Another 
button, and the rocket, rising on a column of flame, is 
thrust skyward on its hundred-mile ride into the 


heavens... 


As part of the V-2 research which Army Ord- 
nance is conducting at White Sands, General 
Electric has been asked to assume responsibility 
for many of the technical problems of the launch- 
ings. The Army needs to know, for instance, 
what the trajectory of the missiles will be, and 
how it can be expected to behave. A G-E “‘differ- 
ential analyzer,’ ‘capable of automatically making 
computations that would require a mathemati- 
cian weeks of work, figures out these details. 


Another problem is to determine what hap- 
pens to the rocket as it sails into the ionosphere. 
A newly developed G-E electronic ‘‘telemeter- 
ing’ device radios a scientific description of the 
flight, sending out information about the rocket’s 
acceleration, its temperature, and the position 
of its control vanes, all of which is picked up by 
automatic recorders on the ground. 


And finally, there has been a problem of re- 
ducing the number of costly and time-consuming 
Jaunchings. General Electric has undertaken de- 
velopment of a ‘flight simulator,’’» by which 
information that could be determined in the past 
only by actual launchings may now be found 
out in the laboratory. 


Thus American Scientists learn about the V-2 
—how to defend ourselves against it; how, if 
need be, to build a better one. 


GENERAL @ ELECTRIC 
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THE INSTITUTE GAZETTE 
(Concluded from page 414) 





Speaking for the Administration, Dr. James R. Killian, 
Jr., 26, announced that the development of adequate fa- 
cilities for student housing and recreation was among the 
top priorities of the Administration and that land west of 
Massachusetts Avenue was being held in reserve for the 
development of a center for student housing and recrea- 
tion. As an immediate step to improve the lot of present 
students, Dr. Killian stated that Pritchett Hall in Walker 
Memorial, where the Council formerly met, was being 
converted into a student lounge. Dr. Killian also an- 
nounced that President Compton, now visiting alumni 
clubs in Honolulu and the United States, expected to be 
back in Cambridge in time to attend the next Council 
meeting. 

Dr. Dana L. Farnsworth, medical director, was then 
called upon by President Bugbee, to speak on the work 
of the M.I.T. Medical Department. Comparing modern 
activities with those of 1913-1914 when Medical Director 
Dr. John A. Rockwell, ’96, reported that 533 consulta- 
tions were held with 244 students, Dr. Farnsworth stated 
that last vear 32,955 individual calls were made upon the 
Infirmary for medical aid by students and staff of the 
Institute. Throughout, the aim of the Medical Depart- 
ment is to prevent disease and illness wherever possible 
and maintain healthy living, rather than to correct mat- 
ters after illness has set in. At the same time, every 
effort is made to carry out the Department’s policy of 
providing full medical services for those at M.I.T. To 
carry out this policy the present medical staff includes 
three surgeons under the direction of Dr. John W. Cham- 
berlain, °28, four doctors as internes, and specialists in 
practically every field of medicine are available for con- 
sultation on any type of problem which might arise. The 
Infirmary has beds for 33 persons at the very modest 
rate of $1.00 per day in wards, and $2.00 per day in pri- 
vate rooms. Although now equipped with splendid lab- 
oratories, x-ray equipment, and dental and eye clinics, 
Dr. Farnsworth said that one of the pressing problems 
of the Infirmary was for more space to accommodate 
the increasing use of the Infirmary by the enlarged staff 
and student body. He commented that present facilities 
were inadequate to handle contagious diseases and that 
all cases of this sort which arose were sent to the con- 
tagious hospitals in Greater Boston for confinement at a 
cost to the student far in excess of the prevailing rate at 
M.LT. It is planned that the work of the Medical De- 
partment will be reported in considerably greater detail 
in the June issue of The Review. 


LANGUAGE PROBLEM 
(Continued from page 407) 


graduate or high school student, he were fortunate enough 
to have studied some German, and possibly French, then 
by some careful reading of technical literature, he could 
prepare himself for the language requirement without 
taking further courses. Some men with no previous knowl- 
edge of the languages they needed even prepared them- 
selves entirely alone, without the help of any courses, and 








possibly assisted only by a roommate or friend. It was 
said that the average umount of time needed to prepare , 
man through self-study was 250 hours. Thus, the lack of 
any effective assistance to graduate students in preparing 
for the reading requirement made it a much more difficult 
hurdle than it needed to be. 

At other technical and scientific schools throughout the 
country, the problem has been similar. Although there 
have been some attempts to help graduate students to 
meet the language requirement, this has generally been 
accomplished by an extension of the methods already 
enumerated, and perhaps by having a member of the staff 
sit down with a few students to read foreign language ma- 
terial with them. The problem has been further com- 
plicated by the fact that the men were required to be 
able to read the literary, as well as the scientific, language, 
or even instead of the scientific language. It is obvious that 
there are large differences of construction and vocabulary 
between these two types of language. 


The Promise of a New Approach 


At the present time, the graduate student at M.LT. 
is required to read only technical material in his own field. 
Under the new requirements the relative simplicity of the 
problem made it seem that some simple and direct solu- 
tion should be possible, and that by the use of experienced 
teachers the waste motion inevitable in self-study could 
be avoided, and the time required to fulfill language re- 
quirements could be held to a minimum. 

In the summer of 1945, the Department of Modern 
Languages presented to the Graduate School Committee 
at the Institute a plan for setting up graduate courses in 
German, French, and Russian. These courses would be 
open only to graduate students and they were to be only 
one semester long. They would dispense with the formal 
study of grammar and would make no attempt to teach 
the men to speak or to understand the spoken language, 
but they would concentrate solely on reading technical 
material in the student’s professional field. The question 
immediately posed for solution was how to instruct, in a 
single course, graduate students from 10 or 20 different 
professional fields. The answer was that all the men would 
meet together once a week for discussion of linguistic pe- 
culiarities common to all fields, such as case formation, 
verb tenses, and sentence structure; then the representa- 
tives of each different field were to have separate section 
meetings twice a week where they would read technical 
articles. 

This treatment of language, purely as a tool, has been 
criticized at the Institute and outside. It is true that 
modern languages are spoken languages, and that they 
are reduced to dead languages by neglecting to converse 
in them. It is also true that language can be an introduc- 
tion to the civilization of a foreign country, leading to a 
better understanding of the world and ourselves. Yet what 
graduate students in science and engineering specifically 
need is a tool, a key to unlock the door to the scientific 
literature in a foreign language. To give them this key as 
quickly and efficiently as possible was the purpose of these 
new courses. 

The first course was in German and was offered in the 
fall of 1945. Many of the students, and even some of the 
instructors, had doubts that it would really be possible 
to accomplish enough to get men ready for the reading 
(Continued on page 420) 
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SOK oe ALL SOY BEAN 


MILLING TODAY |S DONE WITH 
A-C EQUIPMENT. THIS WORK 
THAT ALLIS-CHALMERS HAS DONE 
WITH SOY BEANS GOES ALL THE WAY 
FROM PLANTING AND HARVESTING 
THROUGH MILLING AND PROCESS- 
ING. IT1S TYPICAL OF THE ENGI- 
NEERING AiD A-C OFFERS TO 
EVERY BASIC U.S. INDUSTRY, 
ALLIS-CHALMERS 
MANUFACTURING COMPANY, 
MILWAUKEE 1, WISCONSIN 
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THE SOY BEAN, once PLANTED 

© ONLYASA ROTATION CROP, WAS 
PLOWED UNDER TO INCREASE THE 
FERTILITY OF THE SOIL. 


f THEN SCIENCE DISCOVERED THAT 
F SOY BEAN FLOUR IS WHOLESOME & 
..THE OIL MAKES GOOD PAINTS 
AND SALAD DRESSING... THE MEAL 
1S GOOD CATTLE FEED... THE 
FIBRE MAKES PLASTICS.. BUT 
FIRST EXTRACTION METHODS 
DIONT GET ALL THE OIL...ONLY 
PARTIALLY SEPARATED THE 
OTHER INGREDIENTS. 








SSEWSATIONAL WEW 
OU. EXTRACTION METHOD 
DEVELOPED BY A-C SCIENTISTS 


REVOLUTIONARY SOLVENT EXTRACTION 
MACHINERY NOW SEPARATES SOY BEAN OIL, 
PULP AND MEAL EFFICIENTLY—AT LOW COST 
AND EXTENDED USE OF THIS EQUIPMENT 
IS INCREASING THE YIELD FROM OTHER OIL- 
BEARING MATERIALS SUCH AS FLAXSEED, 
COTTON SEED, COPRA, PALM KERNELS, 
PEANUTS AND MEAT SCRAPS......« 

















ALLIS © CHALMERS 


ONE OF THE 816 3 / ELECTRIC POWER EQUIPMENT 
BIGGEST OF ALL IN RANGE OF (NOUSTRIAL PRODUCTS 


\ a 











LANGUAGE PROBLEM 
(Continued from page 418) 


requirement examination in one semester. Sixty-six men 
took the course. By the end of the first month, those who 
had had considerable German previously were doing very 
well, but those with no previous study were discouraged; 
the intricacy of German thought patterns was over- 
whelming. A fourth hour per week, on an entirely op- 
tional basis, was added, during which beginners (and any 
others who felt particularly weak) were able to bring up 
problems, no matter how small, and get them thrashed 
out in a way which was impossible in the large group 
where the situation was likely to be to some extent domi- 
nated by the majority who had some previous training in 
German. In the middle of December, the men with the 
poor background in German, or none, suddenly found that 
the new course was beginning to be effective. From then 
on it was obvious that the experiment was going to work 
and at the end of the semester 62 out of 66 men in the 
course passed the reading requirement. All but one who 
had ever had any previous German passed, and of 16 with 
none, all but three passed. The aim of the course had been 
achieved. It was possible to teach the reading of technical 
German in one semester. But another hurdle lay ahead. 
Could the same thing be done in Russian? 

Thirty-six hardy souls started to take the course in Rus- 
sian in the spring of 1946, many feeling that they were 
doing it against their better judgment. Several were mem- 
bers of the Institute staff who were taking the language 
merely for their own satisfaction. At the end of the 
semester, 23 men took the reading requirement examina- 


P © OO tes 


Scenic View of Lewistown Narrows 





tion; 16 passed. Even some of those who failed expresse 
satisfaction at the amount of progress that they had made 
in the course. The feeling of those who had studied Freneh 
or German previously seemed to be that, except for the al. 
phabet, scientific Russian is not any harder than scientific 
German. This should encourage others to attempt Rug. 
sian, since there is no doubt that in many fields the 
Russians are now publishing scientific material of great 
importance. This is particularly true in the chemical 
engineering field in which doctoral candidates are now 
being advised to take German and Russian instead of 
German and French. 


Accomplishment 


In the same type course given in French in the summer 
of 1946, of 74 men enrolled, 65 took the examination, 
and 64 passed. These results seem to prove what everyone 
always suspected, that as French gets more technical, 
it get® more like English and therefore easier; whereas 
German becomes harder the more technical it is. Fortu- 
nately, in technical Russian, a large number of words are 
borrowed from German and French so that Russian, too, 
is easier in technical than in literary works. 

The German course was offered again in the fall of 1946 
and the increased number of graduate students at the In- 
stitute, plus enthusiastic reports on the part of men who 
had taken the various courses earlier, brought 143 men to 
the first meeting. Among those enrolled were several from 
Harvard under the reciprocal plan whereby graduate 
courses in each institution are open to students of the 
other. The reading requirement examination was taken 

(Continued on page 422) 
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PROCESS ENGINEERING 
FOR EVERY INDUSTRY 








Bapcer experience is broad. It covers many industries. Yet it is 
specialized in that it deals chiefly with manufacturing by modern chemical 
engineering process methods. 


Cutting through industry at the processing level, Badger experience serves 
not only the petroleum, chemical and petro-chemical industries, but also such 
fields as brewing, distilling, food processing, pharmaceuticals and others. 


Badger’s experience in one industry is often applicable to another appar- 
ently unrelated field. For instance: 


Through extensive association with petroleum refining, Badger’s engineer- 
ing experience has been utilized in designing and constructing plants for 
the production of new synthetic chemicals. 


Experience in fermentation, beer brewing, and alcohol distilling was of 
substantial help in enabling Badger to pio in the design and construc- 
tion of plants for the production of penicillin and streptomycin. 





These are just two of the many cases in which Badger has drawn on experi- 
ence in one field to help to design a plant in another field. 


Perhaps Badger’s experience can be profitably applied to your problems. 


“B G. (l QT -- & SONS CO., Est. 1841° BOSTON 14 
NEW YORK « SAN FRANCISCO « LOS ANGELES 
. RIO DE JANEIRO 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM, CHEMICAL AND PETRO-CHEMICAL INDUSTRIES 
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Hevi Duty Electric Co. 


Electric Heat Treating Furnaces 
Surges Dry Type Transformers 


MILWAUKEE 1, WISCONSIN 


Hevi Duty Precision Electric Heat 
Treating Furnaces are built in a large 
variety of types and sizes — for many 
heat treating operations — with tem- 
perature ranges to 2500° F. (1371° C.). 
They are standard production equip- 
ment in many national industrial plants. 


Write for descriptive bulletins 
HAROLD E. KOCH ’22, President 


ELTON E. STAPLES ’26, District Manager, Cleveland 
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a; Write for this free check-list today... 
it’s oe for the asking. Every potential user of 
DRY ICE and COz2 should have a copy for refer- 
ence . . . it offers suggestions for possible applica- 
tions to your problems or processes. See how other 
industries put DRY ICE and CO? to work for them. 
: Many applications, per- 
haps, can be adapted to 
your needs. New uses are 
discovered constantly. 


THE LIQUID CARBONIC 
CORPORATION 

3110 South Kedzie Avenue 
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LANGUAGE PROBLEM 
(Continued from page 420) 


by 139; 132 passed. The reduction in the percentage fajl- 
ing from six per cent in 1945 to five per cent in 1946 is g 
small that one could hardly claim any improvement jp 
teaching techniques. However, an increased number of 
favorable comments on the part of the students, both 
during the course and after the examination, shows that 
the course was more effective the second time than the 
first. 

We mention comments from students because never in 
the experience of men in the Department of Modern 
Languages at M.I.T. have so many students come in 
voluntarily to tell how much they enjoyed a course and 
how much they felt they were getting out of it. One man 
said he enjoyed the German course more than any other 
he was taking at the Institute. It must be that the men 
feel that here is a course which sets out to do something 
and does it, with constant attention to the purpose and 
éliminating all extraneous material. The average amount 
of time spent per man seems now to be about 175 hours, 
as opposed to the earlier 250 hours. 


Sequence — the Only Editing 


The choice of reading matter used in the reading sec- 
tions of the courses is perhaps of interest. No textbooks, 
specialized according to fields of study, are available ex- 
cept in German for chemistry. Even many of these are 
not satisfactory because the material in them has been 
edited and simplified. At the Institute, the material used 
is chosen from foreign books or periodicals, the only 
editing being the arranging of selections so that the easier 
ones (that is, those most like English in vocabulary and 
syntax), are read first. There is no simplification of the 
original text and nothing is translated from English into 
the foreign tongue to be retranslated back by the stu- 
dents. All the work is on a mature level, and the later 
selections in the course represent some of the more ad- 
vanced work done in the foreign country. Some of it opens 
up new fields to the graduate students and one doctoral 
thesis now being written at the Institute is a direct out- 
growth of work read by the student in the Aeronautical 
Engineering section of the German course. Suggestions 
for the choice of reading material often come from the 
students, or their own departments, as well as from in- 
structors in language who are constantly on the lookout 
for new material. 

These graduate language courses are tool courses, leav- 
ing the cultural values of language study entirely to 
one side. However, there has been a real need for a praec- 
tical approach to the language problem of the graduate 
student in science and engineering. The one-semester 
scientific reading courses at M.I.T. help him get the 
reading knowledge he needs in a minimum of time and 
with the least possible waste motion. 

A department at M.I.T. would hardly be complete 
without a program of research. In the Department of 
Modern Languages, at the moment, this takes the form 
of an investigation into the capabilities of new teaching 
devices. A program is under way jointly with the Depart- 
ments of Electrical Engineering, English, and Physics to 
determine the extent to which recordings of students’ 
voices, at various stages of their progress, can help them 

(Continued on page 424) 
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Over a half century of broad experience qual- 

ifies our organization to assume full respon- 

sibility for all phases of design, engineering 

and construction of projects in the petroleum 
and chemical industries. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





Wanted ~ 


MECHANICAL ENGINEER 
FOR STEEL COMPANY 


A semi-integrated steel company engaged in quality 
production has an opening for a mechanical engi- 
neer, preferably one who has had experience in 
design work collaborating with industrial engineers 
to obtain increased efficiency. The applicant should 


be a first-class designer, and one with ingenuity and 
a background of leadership such as would enable 
him eventually to head the department. If these 
unusual qualifications can be found we are prepared 
to pay a commensurate salary. Give full details of 
education, experience, etc. in your first letter, 
which will be treated confidentially. Response will 
be prompt, and interviews granted where deemed 
advisable. 


Write BoxC... 
THE TECHNOLOGY REVIEW 
M.I.T., Cambridge 39, Mass. 
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Projecting Size Tabs 


For quick identification. No fum- 
bling through sheets on shelves. 
Each size has its own color tab. 





Double-Tape Selvages 


For extra strength and straight- 
ness. A double row of extra heavy 
woven tape selvage. 


Certified Impartial Testing 


DU. S. Testing Co. regularly tests 
Pequots bought in the open mar- 
ket, finds them always above U.S. 
Govt. standards. 
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ASSURANCE PILLOW CASES DEPENDABLE 
QUALITY 
General Sales Offices: Empire State Bidg. 
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LANGUAGE PROBLEM 
(Continued from page 422) 


in the development of the sounds, accents, intonation, 
and speech delivery in their own or in a foreign tongue, 
A recording studio is under construction and is to be 
ready sometime in the fall. Experiments already carried 
out in specially soundproofed rooms at the headquarter; 
of the Department of Modern Languages show that re. 
cordings are likely to be of considerable assistance jn 
learning how to speak and to understand a foreign lan. 
guage. Various sets of commercial language records, in. 
cluding those produced by the United States Army during 
World War II, are available for the students’ use. The 
novel part of this program, however, is that these are sup- 
plemented by recording equipment which records both 
the original and the student’s imitation of it. By playing 
back and listening to his own recording, the student js 
able to make an objective comparison, which is normally 
completely impossible because bone conductivity keeps 
us from hearing our speech as it sounds to others. 


For Improvement of Speech 


Two kinds of recording equipment are used for this 
purpose: a Sound Scriber, designed as an office dictating 
machine, which uses inexpensive Vinylite discs; and a wire 
recorder which has sufficient wire for an hour of recording 
and which can be played over and over again as often as 
one wishes. The wire recorder has the disadvantage that 
the records cannot be stored conveniently for purposes of 
future comparison, although this is possible by dubbing 
onto a standard record. The fidelity of reproduction with 
the wire recorder, however, is excellent so that it is very 
well suited for detailed work in a study of consonants. 

The combination of language records and recording 
equipment has been very popular at the Institute. So 
many students and staff members have wanted to use 
these facilities that it has been necessary to have them 
sign up in advance to reserve the rooms at busy times of 
day. Oddly enough, the majority of users are not taking 
language courses but are attempting to improve their 
ability to understand and speak Spanish or one of the 
other modern languages for their own satisfaction. All are 
enthusiastic and seem really to enjoy this approach to 
language. 

Another type of equipment which will soon be availa- 
ble to students of language at M.I.T. is that being de- 
veloped at the Bell Laboratories incorporating a prin- 
ciple known as “visible speech.” In this equipment, speech 
sounds are broken up into their components at various 
frequencies. The relative intensities of these components, 
as one goes from one sound to another in the stream of 
speech, make a pattern which can be read by the eye. 
Through the analysis of the patterns produced by this 
equipment, it is hoped that we may discover many things 
which until now have remained obscure about the nature 
of connected speech. 

Perhaps the best way to summarize the work in modern 
languages at the Institute is to say that the cultural and 
the practical values are recognized and to each is allotted 
its particular place. They are in no sense contradictory. 
They supplement each other. What is practical for one 
may be cultural for the other, and vice versa. For the 
undergraduate, a foundation is laid which he may ex- 

(Concluded on page 426) 
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Service for 
: 1 In No YEAR since the telephone was invented 
] was there such a remarkable increase in the 
more peop e amount of telephone service furnished to 


; ;, an : 

| From the 1946 Annual Report of the the American people as in 1946. The net gain 

American Telephone and Telegraph Company | in the number of Bell telephones was 
| 








3,264,000, or more than twice the gain for any 
i previous year. Additional telephones were 
installed at a rate averaging more 
than 25 a minute every working day. 

















2? Achievement of this kind reflects the skill, energy and 
determination of the 617,000 people working together 
on the Bell System team. What has been done 
has not been done easily. Many thousands of 
new employees have been trained in telephone work. 
It has been necessary to overcome serious difficulties 
caused by the persistent scarcity of certain 
essential raw materials needed in large quantities. 










3 Most of those who were waiting for Bell 
telephone service at the start of 1946 
had been cared for by the year’s end. In addition, 
the System was able to take care of 
more than 70 per cent of all new applications 
received. Yet the total number of new 
requests for service was so great (there 
were more than five million) that at the 
beginning of 1947 there were still about 
two million people waiting for service. 


4 We are working hard to remedy this 
situation and also to reach the point 
where all calls can be handled with pre-war 
speed or better —in short, to give 
every customer the kind of service he wants 
when and as he wants it. With 
experience at hand in abundance, and 
with new tools and techniques, the 
Bell System looks forward to steadily 
increasing achievement in service 
to the American people. 


BELL TELEPHONE SYSTEM 























| Samson Cordage Works 


Boston 10, Mass. 


Manufacturers of braided cords of all kinds, in- 
cluding sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 
awning line, etc., also polished cotton twines 
and specialties. 


SPOT CORD 


fe3 Reg. U.S. Pat. Off. 





Our extra quality sash cord, distinguished at a 
glance by our trade-mark, the colored spots. Es- 

cially well known as the most durable material 
. hanging windows, for which use it has been 
specified by architects for more than half a 


century. 
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SELF-SUPPORTING AERIAL CABLES 
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@ COMMUNICATION 
@ CONTROL 

@ SIGNALS 

@ POWER 


for- 
Safety 
Improved appearance 
Continuity of service 
Easy splicing and tapping 
Fewer tree troubles; less trimming 


Lower installation and maintenance costs 


SIMPLEX WIRE & CABLE CO. 
79 Sidney Street, Cambridge 39, Mass. 


LANGUAGE PROBLEM 
(Concluded from page 424) 


ploit later in whatever direction his tastes may lie, and jj 
he wishes, the Department is ready to advise and direc 
him in his explorations. For the graduate student, a re. 
search tool is developed. In both of these lines, aims and 
methods are flexible, conforming to new requirements, 
seeking better ways and new aids to more efficient teach- 
ing. 


NIPPONESE NIGHTMARE 
(Continued from page 400) 


by main strength and awkwardness over loose planks and 
rollers as the Pyramids of Egypt were built. Even after 
the installation of the machinery, the problem of getting 
materials into such plants and of taking the finished prod- 
ucts away, was one that would have made an American 
plant manager’s hair stand on end. There is little doubt 
that had such rabbit-warren plants succeeded in getting 
into production, their operating efficiency would have been 
extremely low. 

The long, sad story of the Japanese underground move- 
ment will be published eventually in the reports of the 
Survey. Enough has been said in the preceding para- 
graphs, however, to show what mistakes were made, and 
to indicate some of the pitfalls that may be encountered if 
we are ever faced with the necessity of putting our key 
industries underground. 

There is a good deal of talk these days about push-but- 
ton and atomic warfare. Most of it is premature. Much of 
it still lies well in the realm of speculation. One thing is 
certain, however. If such war does come, it will come with 
little warning, and only those countries that are prepared 
to meet it will stand a chance of survival. 

This article does not predict any such attack against 
industry in the United States in the immediate future. 
There is still a little time. The United States, with all the 
evidence of the past mistakes of others at its disposal, 
should draw what lessons it may from the debacle in 
Japan. We should never permit ourselves to be caught up 
in a panic type of industrial dispersal if we value our na- 
tion’s existence. There is no need at the moment to put 
our key industries underground, but we must lay adequate 
plans for that eventuality and should develop, with the 
least possible delay, a certain amount of experience s0 
that we will know how and where to proceed when the 
emergency comes upon us. It would make good sense at 
this stage to spend a little time and money to find out 
what the critical problems really are. We have solutions 
to some of them readily at hand. There is nothing partic- 
ularly difficult about heating, lighting, or ventilating the 
so-called black-out type of industrial plant. Such tecli- 
niques were well developed during World War II. Add, 
however, the problem of maintenance of such plants and 
equipment in remote areas under emergency conditions. 
Add the problem of housing and feeding thousands of 
workers underground. Add the problem of transportation 
(underground, on the surface, or by air) under conditions 
of actual attack. With little effort, a dozen such questions, 
at present unanswered, will come to mind. Yet, if we do 
not know the answers to these questions when the time 
comes, it will be too late. 

(Concluded on page 428) 
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Keeping Pace with 
MODERN BUSINESS 


| ee its inception the officers of this Bank have 
been imbued with a desire to assist sound 
business concerns in every phase of their develop- 
ment. Business and banking methods have wit- 
nessed many changes in the intervening years, 
but the spirit of co-operative service to progressive 
management has never faltered. 

We shall be glad to talk over your banking 
requirements at any time convenient to you. 





State Street Trust Company 
BOSTON, MASS. 


* Main Office: 
Corner State and Congress Streets 


Union Trust Office: 24 Federal Street 
* Copley Square Office: 581 Boylston Street 
* Massachusetts Ave. Office: 
Corner Massachusetts Avenue and Boylston Street 
* Night Depository service available 
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NIPPONESE NIGHTMARE 
(Concluded from page 426) 


We should, without delay, set up a number of pilot 
plants to produce certain key equipment or matériel 
underground. They should be located in remote sections 
of the country, and should be operated under simulated 
emergency conditions. They should be operated for pe- 
riods of time sufficient to shake out all the unknown prob- 
lems — and to provide the answers. 

But that is not all. For every defense measure there must 
be a countermeasure. It is obvious that we are not alone 
in planning for future underground production plants, 
Countries who may be on the opposite side of the fence, 
come the next war, are making similar studies, are per- 
fecting their plans for subterranean factories which we 
may want to put out of business some day. It is a sad com- 
mentary on human behavior, but, under present condi- 
tions we must learn how to destroy as well as how to build. 
After our pilot plants have served their purpose on the 
constructive side, they should be turned over to the dem- 
olition people, to the bombers, to see how they may be 
most effectively neutralized. To build and to destroy on 
such a scale may be a shocking bit of business to the 
average citizen, and it is. But it may well be the only 
means, short of the hazards of actual war, to provide 
answers that we may some day need — desperately. 

Certainly such an effort will cost money — plenty. 
Certainly, the average plant efficiency may be expected 
to be lower than that of existing surface plants. Certainly, 
we will have labor problems. Certainly, the difficulties of 
all kinds will be great. But it is equally certain, that it 
will cost us more in the long run, possibly our very exist- 
ence, if we don’t know the right answers. 

One of the greatest initial difficulties in this matter will 
be that of developing a proper realization of the urgency 
of this program on the part of the Congress of the United 
States. Now broken out all over with a rash of economy, 
Congress must appropriate the funds necessary for the 
job. A campaign of public education may be a necessary 
prerequisite. More than anyone else, the engineer can 
realize the vital necessity for practical experimentation on 
such a scale. In matters of this sort, which require disci- 
plined thinking and realistic foresight, the engineering 
profession can, and must, steer the tides of public opinion 
in proper directions. 








MAIL RETURNS 


(Concluded from page 336) 





“Stepping Stones to Victory” was evidently too late for inclusion 
in the April issue of the Review, as I feared it might be. Perhaps an 
early issue might include a statement to the eect that “the opinions 
or assertions contained in ‘Stepping Stones to Victory’ are the private 
ones of the writer and are not to be construed as official or reflecting the 
views of the Navy Department or of the Naval Services at large.” 

I am very pleased with the way in which the article was presented. 
However, I was a little disconcerted that Wake Island appeared to be 
moved from its old position in latitude 19° 15’ N., longitude 166° 31’ E., 
to a new location a couple of thousand miles away in the southern hemis- 
phere near Hollandia. The isle we took when the Hollandia strike was 
made was Wakde. 

New York, N.Y. 
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College, of course. Will your daughter go? The New England Mutual Career Underwriter will be 

’ glad to make this difficult job an easy one for you—w ithout 

Her future happiness may depend to a large extent upon your : ae 

ig: : . : charge or obligation. 
life insurance. Does it guarantee her education—whether or not : 


you're still around to see it through? Look over your present 
policies again—make sure that they fill this all-important need. CW n an utu 


Time brings human changes to every household. When yes Ly Lesurance Company of Boston 


terday’s problem is met, a new one usually appears. That’s why 





the most carefully planned insurance programs become outdated George Willard Smith, President’ ‘Agencies in Principal Cities Coast to Coast 
—and why you should review your policies every few years. The First Mutual Life Insurance Company Chartered in America —1835 


These Massachusetts Institute of Technology—and hundreds of other college men, represent New England Mutual: 
Raymond P. Miller, 18, Salem Arthur C. Kenison, ‘19, Boston Blaylock Atherton, '24, Nashua Leland S. Person, '34, Rutland 


WE HAVE OPPORTUNITIES FOR MORE MASSACHUSETTS INSTITUTE OF TECHNOLOGY MEN. WHY NOT WRITE DEPT. X-5 IN BOSTON? 
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Rogers Peet Clothes 


Three good reasons why a woman prefers 
Rogers Peet Clothes on her man. 

(1) The genius of our Master Designer 
gives an individual style-smartness that 
makes a man look and feel his best, no matter 
what his build. 

(2) Rogers Peet fabrics have that rich 
quality-look that only superior woolens can 
give. 

(3) Our tailoring is the needlework of ex- 
perts trained the careful, unhurried Rogers 
Peet way in our own workrooms, 

You are invited not only to get to know the modern 
Rogers Peet, but also to discover how easy it 
is to wear fine clothes—without extravagance. 


Rogers Je 
nang” 


Makers f Since Clotties 


Fifth Avenue Thirteenth St. Warren Street Tremont St. 
at 41st Street at Broadway at Broadway at Bromfield St. 


And in Boston: 














ORGANIZATION—A NEGLECTED 
SCIENCE 


(Continued from page 410) 


voted to manufacturing processes, organization would 
not be neglected. 


It Is Also an Art 

You may be asking yourself, however, how an exact 
science can fulfill the diverse needs of different enter- 
prises. That is a proper question. One of the faults of the 
case method is that it tends to develop a single, composite 
design. It proposes to prescribe one medicine for all ill- 
nesses, and to clothe every man in the same kind of suit. 
The science of organization must not fall into that error. 

The needs of human enterprise are different. Its pur- 
poses cover a wide range. For different purposes, admin- 
istration must be different. If administration is different, 
the means of procuring effective administration must 
also be different. Here, again, we find organization used 
in two different senses. 

As we have been speaking of it, organization is a science 
of exact principles. But those principles have to be ap- 
plied to particular cases. This application of the prin- 
ciples is an art. Thus, organization is both a science and 
an art. As a science, organization should tell us in gen- 
eral how to organize. It should tell us this, just as the 
principles of mechanics tell us in general how to make 
machinery; and just as the principles of engineering tell 
us in general how to build a bridge. 

On the other hand, machinery, bridges, and organiza- 
tion have to be used for particular purposes. A machine 
must be designed for specific service. A bridge must be 
designed for a specific use. Organization must be designed 
for the needs of specific administration. In each case, art 
applies the science. In each case, principles are employed 
to create a special design. The principles are universal, 
but they are applied with infinite variation. Though the 
principles never change, there is undoubtedly one best 
design for each individual. 

The practice of organization depends, therefore, upon 
mastery of both the science and the art. It demands that 
the organizer be grounded in the principles. It demands, 
also, that he have a grasp of the requirements of particu- 
lar administration, and the ingenuity to apply the prin- 
ciples effectively. Just as the designers of bridges may 
employ the same principles with greater or less effect, 
so likewise may organizers. 

To emphasize the importance of principle is not to 
underestimate the importance of skill in application. 
Practice is as important as principle. But it is no more 
reasonable to expect to build a bridge by ingenuity alone, 
than it is to expect to build it by principle alone. 


It Is Important 

One fact, however, does justify emphasis upon organi- 
zation as a science. Principle comes before practice. With- 
out principle, there can be no effective practice. On the 
other hand, there are plenty of ingenious men. Give them 
principles, and they will do the rest. Give us a science, 
and the art will take care of itself. 

It has been a long time since the individual, unaided 
by his fellows, has been a significant factor in industrial 
enterprise. Probably the contribution of individual, inde- 
(Continued on page 432) 
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Safekeeping and Accounting Services for 


Individuals, Trustees, and ‘Treasurers 


Persons who have the responsibility of caring 
for investments, whether for themselves, as 
Trustees, or as Treasurers of Institutions, find 


our Bookkeeping Agency Service useful in han- 
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pendent artisans to the total of industrial production is 
infinitesimal. It has even come to the point where research 
in the laboratory — yes, even the thinker in his study — 
depends for success upon association of effort. The time 
is past when one man, alone, except in unusual cases, 
can make any significant contribution to human progress. 

Human progress depends upon concert of endeavor. 
For all that we have, for all that we hope to gain, we 
depend upon associated effort. Civilization depends upon 
the endeavor of individuals associated in their respective 
enterprises. 

According as that endeavor is better or worse con- 
certed, its fruits will be greater or less. According as that 
endeavor is better or worse organized, our enterprises will 
fare better or worse. Can there be any doubt, then, that 
the manner of concert or endeavor is of great import? 
Can there be any doubt that its organization is a prob- 
lem of the highest concern? 

Suppose that, by better organization, one-fifth of in- 
dustrial intelligence could be released for new pursuits. 
That is not so extreme a supposition as you might think. 
There is a current fad that worships committees as an 
agency of administration in the higher levels. Commit- 
tees are obviously an employment of several men to do 
what one man might do. Careless use of them, without 
regard to their natural aptitudes and failings, can entail 
a fearful waste of personnel resources. It is amazing how 
careful an enterprise may be with its money and yet how 
prodigal of its brains. 

But suppose only a tenth of industrial intelligence 
could be saved. Suppose any proportion you wish. As ap- 
plied to all of industry, any proportion of saving would 
be a prodigious fact. Any proportion of saving should 
offer new horizons of industrial accomplishment. 

Suppose, again, that, by better organization, each 
member of an enterprise could know exactly what his 
job was. Suppose that he never had to pause and con- 
sider whether some particular task was his or another’s; 
suppose there were never a task that he neglected because 
he did not know it was his. Can anyone fail to realize 
how that enterprise would forge ahead? As applied to all 
industry, would not such progress be a prodigious fact? 

But the importance of organization does not depend 





upon proving that enterprises have these defects. It only 
depends upon realizing that enterprises might have these 
defects. The bare fact that they might have these de- 
fects, and that the cure might achieve such results, js 
sufficient to confirm the importance of organization as 
a science. 

We can never know whether our concerted endeavors 
are most effective until we have formulated, accepted, 
and applied the principles of organization. 


It Is Neglected 

It is an interesting speculation whether organization 
is lightly regarded because it has not been thoroughly 
studied, or whether it has not been thoroughly: studied 
because it is lightly regarded. It is clear enough, however, 
that it is both lightly regarded and unstudied. A fairly 
extensive survey shows that probably no more than five 
or six books have been written that were primarily de- 
voted to organization. It is, of course, much more difficult 
to survey shorter articles, but these we may dismiss in 
any event. It is not conceivable that the science of or- 
ganization could be formulated in a short article. Prob- 
ably not one of these five or six books masters the science, 
but that is not the point here. Even if there were five or 
six books that did, how scant an attention that would be 
to so important a science! 

The Encyclopaedia Britannica is a great book. It is a 
never-failing source of almost inexhaustible knowledge. 
It will tell you about adding machines, about eschatology, 
and about zoning. But it will tell you nothing about or- 
ganization. In the index is “Organization of labour: See 
Trade unions’’; nothing else. There is an article on army 
organization, but this is only structure; a description of 
military units and branches. Of organization as a science, 
the Encyclopaedia is unaware. 

There are other books, it is true, which make some 
reference to organization. Generally, these are books on 
administration. They often fail to identify organization 
as a separate subject. When they. do, it is usually to deal 
with structure, not with the process by which structures 
should be created. When they do undertake to deal with 
principle, it is only as a sidewise glance. It is impossible 
to accept this as the proper treatment of organization. 
I do not believe that organization can be the tail on 
the kite of administration, or that it can fulfill its mission 
until it has been studied and expounded as a science 
in its own right. 

(Continued on page 434) 
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(Continued from page 432) 


For the observation I am about to make, I hope that I 
may be forgiven. I have no wish to be critical of college 
curricula. In particular, my remark is not addressed to 
any one school, and certainly not to the Institute. Such 
frowardness as may be involved in my remark should be 
ascribed to my zeal for my subject. I have examined the 
catalogues of six representative graduate schools of busi- 
ness, hoping to find therein evidences of an appreciation 
of organization that are lacking elsewhere. These are my 
findings. 

One of the schools has a course in organization, but 
there is clear evidence in the description of it that it fails 
to distinguish between organization and administration. 
Two have courses on “organization and management,” 
in which it is apparent that, although the tail is named 
first, management, that is, administration, is the kite. 
In one of these two schools, the course is not given every 
year. In another two schools there are courses on manage- 
ment which might, upon analysis, show some traces of 
organization. In the sixth school, no trace can be found. 
I do not believe that I exaggerate if I say that this is 
neglect of organization. 

If organization is neglected by writers and by schools, 
it has, of course, no greater attention in industry itself. 
Perhaps this statement should be qualified. One of our 
prominent’ industrial eo-operative enterprises says that 
many businessmen. inquire how they ought to organize 
this or that phase‘ef their endeavors. In this sense, inter- 
est in organization is probably more active than it ever 
was. But, of course, this is not interest in organization as 
a science. These inquiries only seek to find out what 
others do, so that they may imitate. They hope to build 
their bridges, not by application of the principles of engi- 
neering, but by copying other bridges. That is no less 
a neglect of the science because it hopes to enjoy its 
fruits. 

This interest is also belied by acts. One would suppose 
that, if an enterprise were really interested in organiza- 
tion, it would provide for planning it, the same as it makes 
provision for its other important concerns. The evidence 
of such provision is almost wholly lacking. A survey by 
Holden, Fish, and Smith * disclosed that only four of 26 
large companies make special provision for the planning 
of organization. Practically the same result was found by 
the National Industrial Conference Board ‘ — three out 
of 24, 


It Should Be Studied 

When we consider the intensive application to most 
fields of science, and especially when we consider the at- 
tention which has been given to such subjects of indus- 
trial concern as production, sales, finance, personnel, and 
indeed, to management or administration itself, we can- 
not escape the conclusion that the science of organiza- 
tion has been neglected. When we consider, further, the 


3 Holden, Fish, and Smith, Top-Management Organization and Control 
(Stanford University, Calif.: Stanford University Press, 1941), page 45. 

* Thomas A. Fitzgerald, Organization Standards and Practices (New 
York: National Industrial Conference Board, 1946), page 17. 
(Concluded on page 436) 
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ORGANIZATION — A NEGLECTED 
SCIENCE 


(Concluded from page 434) 


great import of organization to our concerted endeavors, 
we must conclude that this neglect is a sad one. 

When I come to this conclusion, I am presented with a 
dilemma. It is true that I have written a book in which I 
undertook to formulate the principles of organization. It 
is true that I wrote the book in full consciousness of the 
neglect of organization. Apparently, then, I ought to say, 
either that I have repaired this neglect, or else that the 
book serves no useful purpose. I do not believe, however, 
that I have to say either. I have no illusion that one book 
can make a science. That is a task beyond the capacity of 
one book or of one man. It is a task that requires many 
minds. It requires a consensus. I did hope, however, that 
the writing of the book would help to stimulate interest 
in the subject, and thus help to begin to end the neglect. 
If it can make some contribution, however small, to this 
goal, I shall have all the satisfaction that any man is 
justified in asking. 


Is this neglect of man’s endeavors to continue? Shall 


industry still build its bridges by imitating bridges? Shall 
we tolerate the notion that what is, is right; and that 
nothing is to be gained by seeking what ought to be? 

This waif of science is on your doorstep. It appeals 
to your paternal solicitude for all science to give it the 
shelter which it lacks. Take it in; give it scope; let it grow. 
Give it place as a science, so that students may be en- 
couraged to study it and to master it. Thus we may hope 
that man’s endeavors will be made more effective by 
organization. 











THE TREND OF AFFAIRS 
(Concluded from page 397) 





These two made an invincible combination. Their mutual 
respect grew steadily with time. It was Campbell, familiar 
with the classical current publications of Oliver Heaviside, 
who worked out the theory of the loaded line as a solution 
to the vexing problem of distortion. His formulae prescrib- 
ing how physically to treat the telephone line to correct 
this defection are standard today. The fact that Dr. 
Michael I. Pupin won the patents on this achievement de- 
tracts in nowise from this independent brilliant achieve- 
ment under Hayes’s inspiration. At the time it was made, 
the invention of loading gave to the Bell System the 
means of saving itself from grave embarrassment. 

These illustrations give but a glimpse of the contribu- 
tion of the Hayes Laboratory to the telephone art. By his 
understanding selection of men and by his regard for 
scholarly attributes, he gave to the Bell System a scientific 
and technological heritage of creative minds. Upon his 
conception of the importance of research and develop- 
ment largely rests that vastestablishment of today known 
as the Bell Telephone Laboratories. 

It is characteristic of the electrical industry that its 
important developments have been of such recent origin 
that many of the major contributions to this field have 
occurred in the memory of men still living. Thus, as in the 
case of Hayes, the growth and progress of an industry are 
so closely associated with the career of some of its key 
men that the two are inseparable. 
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AMERICAN FOOD PATTERN 
(Concluded from page 404) 





in particular were so enthusiastic about the newly foun 
protective values of leafy green and yellow vegetable 
and of tomatoes, that they vigorously advocated jp. 
creased consumption of these foods. This enthusiasy 
tended to make them ignore the potato, either becauy 
they did not recognize its now well-established nutritiye 
values, or because they took it for granted that the cop. 
sumer would use potatoes liberally. Another element of 
dietary viewpoint tending to limit potato consumptio: 
in certain cases is the entirely fallacious idea that exists 
in many lay minds of a relationship between potato eating 
and obesity. With increasingly sedentary existence and q 
corresponding tendency to overweight, potatoes may often 
be scorned as fattening, although, in fact, no single food 
is inherently fattening. 

Thus, although potatoes remain a basic staple in the 
American dietary, the per capita consumption has de. 
creased 25 per cent since 1909. Then the annual consump. 
tion of potatoes was close to 200 pounds per capita. To- 
day it is less than 150 pounds. 

Will the American food pattern continue to change? 
Wartime influences are now passing. In time, price and 
supply relationships will stabilize, shortages should end, 
and substitutions of unusual foods for the customary 
but scarce ones should cease. The government’s educa- 
tional program of nutrition (with the theme “U.S. Needs 
US Strong”) which was carried on intensively during 
World War IT has flagged. But conversely the food indus- 
tries are now bringing up the big guns of specialized 
promotion of their products, in anticipation of a forth- 
coming buyers’ market in foods. Apparently resumption 
of the long-term secular trends of the various food groups 
may be expected, even though points of saturation, or 
minimum usage, must in time be reached in the instance 
of foods with rising or falling consumption. 

An objective of “High-Level Food Consumption ”’ has 
been set up by the Bureau of Agricultural Economies of 
the United States Department of Agriculture. According 
to the Bureau, high-level food consumption is defined on 
the basis of two principal considerations. It depends, first 
of all, on those foods which the nation’s people need 
nutritionally to sustain good health. It depends also, 
however, on those foods of which our people would like to 
partake as indicated by food selection and consumption 
by persons in the higher income brackets. The establish- 
ment of universal high-level food consumption in the: 
United States may be expected to improve the health and 

well-being of the nation’s people. But whatever its antici- 
pated efforts, of one thing we may be certain, such a 
program would require continued change in the American 
food pattern. 
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THE COSMA LABORATORIES CO. 
1545 East 18th Street Cleveland 14, Ohio 


Chemical Analysis — Testing — Consulting Engineering 
Testimony and Research 


R. W. Friscumuts, Case "38 
Assistant Director 


H. Sgymour Corton, M.I.T. ‘21 
Director 


Moran, Proctor, FREEMAN & MUESER 
ConsuULTING ENGINEERS 
420 LextncGTon AVENUE New York 17, N. Y. 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and Tests; 
Reports, Design and Supervision 
Pardo, Proctor, Freeman & Mueser 
Ingenieros Consultores 
Ap. Correos 614, Caracas, Venezuela 


Witutram H. Musser, °22 
Georcs T. Gruman, "23 


PALMER RUSSELL CO. 


Realtors 


Real Estate Brokers Property Management 
Appraisals and Mortgages 


Brooxuine, Mass. 
William W. Russell ‘22 


1320 Beacon STREET 
Edgar P. Palmer ‘25 


FRANK MASSA 
Electro-Acoustic Consultant 
DEVELOPMENT -—~ PRODUCTION DESIGN ~~ PATENT ADVISOR 


Loud Speakers — Microphones — Sound Powered Telephones 
Supersonic Generators and Receivers 
Electro-Acoustic Instruments 
Underwater Sound 


3393 Dettwoop Roap Cusvatanp Haicats, Om1o 








AREA PLACEMENT CHAIRMEN 
FOR MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Each man listed below will have information about positions for 


M. I. T. Graduates who want to locate in his particular area 








ALABAMA 
Rosert C, Stopert "12, P. O. Drawer 1392, Birmingham 


ARKANSAS 


Lesuie A. Jackson ’09, Manager, Little Rock Municipal Water 


System, Little Rock 
CALIFORNIA 
Epwarp J. Ritzy ’09, Graybar Electric Company, Inc., Ninth and 
Howard Streets, San Francisco 
Forp W. Sammis 28, 433 South Spring Street, Los Angeles 13 
COLORADO 
ALFRED E. PERLMAN 23, Denver and Rio Grande Western Rail- 
road Company, Denver 1 
CONNECTICUT 
FrevEeriIcK W. GREEN ’32, Nash Engineering Company, Wilson 
Avenue, South Norwalk (Bridgeport area) 
GeorGE L. Mytcuresst *10, 238 Palm Street, Hartford 
Cuar.es E. Situ ’00, Railroad Office Building, New Haven 
DISTRICT OF COLUMBIA 
WiiuraM C. Menarrey 717, 1630 North Greenbrier Street, Arling- 
ton, Virginia 
FLORIDA 
GeEoRGE W. Simons 15, Hildebrandt Building, Jacksonville 
CLARENCE P. Tuayer ’23, 4212 N. W. Sixth Avenue, Miami 
FRANKLIN O. Apams ’07, 305 Morgan Street, Tampa 
GEORGIA 
WituiaM E. Hucer ’22, 11 Marietta Street, N.W., Atlanta 1 
ILLINOIS 
Rosert W. Ciyne °30, American Steel Foundries, 400 North 
Michigan Ave., Chicago 11 


INDIANA 
Frank C. Batke ‘14, Balke and Krauss Company, 427 West 
Market Street, Indianapolis 
KANSAS 
Frep C. Kocn '22, Winkler-Koch Engineering Co., 335 West 
Lewis Street, Wichita 
KENTUCKY 
Tinstey W. Rucker III °31, General Plywood Corporation, 32d 
and Market Streets, Louisville 12 
LOUISIANA 
TueoporeE O. Hotarp ‘12, 221 Pelican Avenue, New Orleans 14 


MAINE 
Frank A. Knicut °38, Eastern Corporation, Bangor 
Lewis D. Nisset ’09, 44 Montrose Avenue, Portland 


MARYLAND 
GeorGE W. Spauvpine '21, 1605 Lexington Building, Baltimore 1 
MASSACHUSETTS 
Rosert F. Burnett '10, 85 North Main Street, Fall River 
A. Russet Prerce, Jr. 31, Palmer Scott Boatyard, New Bedford 
LyNN WETHERILL ’25, High Voltage Bushing Engineering Division, 
General Electric Company, 100 Woodlawn Avenue, Pittsfield 
Wittarp A. Emery °21, Worthington Pump and Machinery 
Corporation, 37 Appleton Street, Holyoke 


MICHIGAN 
ApaM K. Srricker ’29, 1227 Bishop Road, Grosse Point Park, 
Detroit 
MINNESOTA 
LELAND CLAPPER ’09, 5600 London Road, Duluth 
Cuartes W. Drew °19, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis 
MISSOURI 
Harry L. Havens ’09, Havens Structural Steel Company, 1713 
Crystal, Kansas City 
Wes.ey W. WepEMEYER '30, Wedemeyer and Hecker, Architects, 
319 North Fourth Street, St. Louis 2 


‘Placement ‘Bureau + 





Massachusetts Institute of Technology . 


MONTANA 
Watrter R. C. Russert "18, Anaconda Copper Company, Butte 


NEBRASKA 
Joun M. Hantey °30, Northern Natural Gas Company, Aquila 
Court Building, Omaha 
NEW HAMPSHIRE 
BuiayLock ATHERTON 24, 142 Main Street, Nashua 
NEW JERSEY 
GeorceE A. Cuvutter "21, 109 Central Avenue, Glen Rock (Newark 
area) 
NEW YORK 
ANpDREW F. ALLEN °12, State Department of Health, Albany 
Tuomas H. Specter °29, General “Engineering Company, 785 
Hertel Avenue, Buffalo 7 


Joun C. Fruit ’02, Equitable Life Assurance Society of U. S., 4 


393 7th Avenue, New York 1 

Raymonp G. Brown ‘16, Comstock and Westcott Inc., Niagara 
‘alls 

C. Kine Crorron °22, 1132 Lincoln-Alliance Bank Building, 
Rochester 4 

A. J. Tacy ’27, Room 645, Building No. 2, General Electric Com- 
pany, Schenectady 

J. Murray Hastincs 13, 606 Hills Building, Syracuse 

OHIO 
James B. Ho.LpeEN °30, 276 Sundale Road, Akron 


Kennetu A. Waricut °19, Johnson Service Company, 1905 Dunlap 


Street, Cincinnati 14 

Cuares B. Rowtey 712, Charles Bacon Rowley and Associates, 
Keith Building, Cleveland 

James H. Biopcerr ’20, Superintendent, Division of Sewage 
Treatment, Columbus 

EvGENE Herz0G ’27, 26 Cliff Street, Dayton 

Cuar ton P. Wuittrer '27, Owens-Illinois Glass Company, P. 0. 
Box 1035, Toledo 1 


OKLAHOMA 
W. J. Suerry ’21, 804 Kennedy Building, Tulsa 
OREGON 
Rosert E, Cusuman ‘06, 618 N. W., Front Street, Portland 9 
PENNSYLVANIA 
Percy TriLison *06, 3003 North Front Street, Harrisburg 
Epwarp J. Heaty °23, Philadelphia Brewing Company, 6th and 
Clearfield Streets, Philadelphia 33 
Haroitp L. Lane ’09, Carnegie Institute of Technology, Pitts- 
burgh 13 
G. C. Witson °15, 907 East King Street, Lancaster 
Louts Morse ’96, York Corporation, Roosevelt Avenue, York 
RHODE ISLAND 
DonaLtp G. Rossrins °07, c/o International Braid Company, 
47 Charles Street, Providence 
TENNESSEE 
Dana M. Woop '06, 619 Union Building, TVA, Knoxville 
Donap W. SoutuGate ‘11, Nashville Trust Building, Nashville 3 
TEXAS 
JONATHAN A. Noyes ‘12, 1914 Commerce Street, Dallas 1 
Josepu H. McEvoy ’21, 202 McGowen Avenue, Houston 6 
UTAH 
GrorceE M. Gapssy ‘09, Utah Power and Light, Kearns Building, 
Salt Lake City 
VIRGINIA 
Donan N. Frazier ‘11, 1226 Mutual Building, Richmond 
WASHINGTON 
Ho..anp H. Houston 24, 215 Fifth Street, Olympia (Seattle area) 
Homer C. Benver ’09, 921 East 19th Street, Spokane 


WISCONSIN 
Puiuie N. Crista *17, 720 East Wisconsin Avenue, Milwaukee 2 





Cambridge 39, Mass. 





























Butte 


Aquila 


ew ark 


viagara 
ilding, 


Com- 


unlap 


ae 


iates, 
~wase The perfectly—permanently —bonded Manhattan rubber lining in this pipe is taking a pressure of 185 psi from a head of 370 feet. It has shown no effects from water with 
ag 283 parts per million of free acid, nor from the abrasive action of 2,200 parts per million of solids (fire clay, coal, etc.). The bell-and-spigot line at right is not rubber-lined. 


P.O 
1. Carries acid mine water for years with no maintenance expense due to internal corrosion. 


2. Minimizes “sulfur mud” deposits inside pipe walls. 


3. Reduces friction and permits greater flow of water thru the pipe. 


The installations pictured here are in a bituminous mine. Manhattan 
Rubber-Lined Pipe on the intake and discharge lines fortifies this pump- 


ing station against shutdowns for pipe maintenance. Costly replacement 


Manhattan can also supply rubber-lined 
check and gate valves, flexible rubber 
pipe, and rubber-covered pump parts 
for a complete protective job, and Mildew- of corroded iron pipe has been eliminated. 


Proofed Underground Conveyor Belts. 
.The Manhattan Rubber-Lined Pipe stacked in inset is part of one of the 


earliest installations in this country. It has been in service in a large 


anthracite mine for over 12 years and will last many more years. Some 


MANHATTAN PRODUCTS 
for All Types of Mining 


mines estimate 20 years’ service or more out of rubber-lined pipe, basing 
their estimates on periodic inspections of early installations over the 


Conveyor and Elevator Belts Rubber-Lined Pipe | | | P | | J - | 

Tronsmission Belts Chute and Launder Lining past decade which have shown no noticeable wear. 

V-Belts Packing and Gaskets 

Air, Water, Steam Hose Vibration Dampeners Regardless of the character and content of water in mines, Manhattan 

Fire Hose Mine Trolley Wire Guard 

Dusting Hose Reel Flanges 

Suction Hose Brake Blocks and Lining ’ \ ° . a 
sé a. i é i “nye row or a co le © alysis. 

ON Spray Hove scitlindh tihen teeneltition Call a Manhattan engineer for a complete analysi 

Flexible Rubber Pipe Abrasive Wheels 


can provide the proper rubber-lined protection for your pumping lines. 





Keep Ahead with MANHATT- 


gz KAYBESTOS-MANHATTAN, inc 
M 


ANHATTAN | 





VARIACS... 


for 


CUTTING PIPE 
ELECTRICALLY <2 





No ZO Nichrome wire bent to 
fit circumference of pipe ~__ 
tin. to 4 in in diameter - 


1/4 in. thick, /-!72 in ‘ 
Jong, !-1/4 in. wide, _§ Za 
screwed to wooden 47 
hondle “oe” 


To type “fy 
100°@ Z, Hardwood block 
: ( 5/8 x 1-1/4 x 5 in. jong, 
drilled fo insert wire through THE PROBLEM — To make 35,000 cuts in over 74 miles of 
— Pyrex glass pipe, in diameters up to four inches . . . to make 
them quickly and cleanly. 


THE ANSWER — Stone & Webster Engineering Corporation, 
*T. M. Reg. U.S. Pat. Off at the Clinton Engineering Works in Oak Ridge, Tenn., in con- 
nection with the Manhattan Project, had the job to do. The 
answer is as simple as this: 

An adjustable loop of No. 20 Nichrome wire to fit around 
the pipe in the gadget illustrated above, a Type 100-Q 
VARIAC* and a foct switch to turn the current on and off. 
The tubing was scored with a file, the loop was adjusted to fit 
the pipe at the score marks and, at predetermined settings of 
the VARIAC depending upon the diameter of tubing, current 
was applied to the loop through the VARIAC for an average 
of 40 seconds. A damp cloth rubbed around the heated pipe 
resulted in a clean break: 

Simple? Almost all heat, speed, light and voltage control 
problems are simple . . . some ingenuity . . . and a VARIAC! 

VARIACS are manufactured in power ratings from 170 va 
to 17 kva and are basically priced from $11.50 to $388.00. 


@ WRITE FOR A COPY OF THE VARIAC BULLETIN 


Main Office, Laboratories and Factory: 
275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASS. 
Branch Engineering Offices: 90 West Street, New York 6 - 920 So. Michigan Avenue, Chicago 5 
950 No. Highland Avenue, Los Angeles 38 
SINCE 1915 — Monufacturers of Precision Electrical Laboratory Apporatus 


GENERAL RADIO 





‘Wo. 14 copper insulated wire 








Made ONLY by 














